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SYLLABtE

The District Engineer finds that there is a flooding problem

along the main stem of the Big Black River and an imsatisfied need

in the basin for water-oriented recreation and fish and wildlife

conservation.

AU plans considered to provide flood protection on the main

stem by channel improvement, levees, main stem or tributary reservoirs
or any combination of these fall far short of economic justification.
Recreation reservoirs are economically feasible. However, Federal

participation in recreation projects is limited by law, and does not

permit the construction of single-purpose recreation projects by

Federal agencies. In addition, major reservoirs would inundate pro-

ductive farmland and are opposed by local interests.

The District Engineer recommends: (1) no additional work for flood

control and related purposes be undertaken by the Corps of Engineers in

the Big Black River Basin at this time; (2) basin counties be encouraged

to request that flood plain information reports be prepared; appropriate

use of available technical services be encouraged; and improvement of

flood forecasting and flood warning services be continued by the

U. S. Weather Bureau; (3) main stem channel improvement for flood
control be restudied in the future if the basin’s economic develop-

ment warrants; and (li.) further consideration of multipurpose reservoirs

on the main stem and on selected tributaries for the basin’s long

range plan of develo~nent
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ANNEX B
ENGINEERING STUDIES OF WATER RESOURCE PROJECTS

BIG BLACK RIVER , MISSISSIPPI , COMPREHENSIVE BASIN STUDY

1. AUTHORITY
4

4 a. Resolutions. The study of the Big Black River Basin was authorized
by two resolutions of the Committee on Public Works of the House of

Representatives. The first of these resolutions was adopted 1.6 October

1951 and is quoted in the following paragraph :

“Resolved by the Committee on Public Works of the House of
Representatives, United States, That the Board of Engineers for Rivers
and Harbors be, and is hereby, requested to review the reports on Big
Black River, Mississippi , submitted in House Document No. 72 , 73rd
Congress, 1st Session, with a view to determining whether the
recommendations contained therein should be modified in any way at
this time , particularly with reference to the tributaries of the Big
Black River.”

The second resolution, adopted 31 July 1957, is quoted below :

“Resolved by the Committee on Public Works of the House of
Representatives, United States , That the Board of Engineers for
Rivers and Harbors be, and is hereby, requested to review the reports
on Big Black River , Mississippi , published In House Document 72 , 73rd
Congress , with a view to determining whether the existing project should
be modified in any way at this time in the interest of flood control
and allied purposes.”

b. Comprehensive study. Subsequent to the a uthorizations cited
above, a study program of river basins was developed by the Executive

Department . The program provides for a group of framework studies

covering the Nation (except Alaska) and a group of detailed basin and

subbasin comprehensive studies to provide a basis for authorization

of specific projects or groups of projects. This program, now ap-

( proved, includes a basin report on the Big Black River, Mississippi.

2. PURPOSE AND SCOPE

a.~~The purpose of this study is to establish the best overall
plan of developaient for the water and related land resources of the

Big Black River Basin and to determine the best means to accomplish —
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-.~~.this development. The aim is to det.ermine b~ t~h Lhe short and long

range needs within the basin for navigation, water supply, flood

control, recreation, pollution abatement, hydroelectric power, irri-
gation, and fish and wildlife conservation; and to formulate a com-

prehensive plan of improvement to satisfy these needs in a timely

and economical manner.~~~
b. To achieve the aim of the study , a coordinated effort among

study participants was needed . To accomplish this, a Coordinating

Committee was established . The Corps of Engineers acted as chair agency
for the Committee, which was composed of representatives of the U. S.

Departments of Agriculture ; Army ; Commerce ; Health, Education and

Welfare; and Interior ; the Federal Power Commission; end the State

of Mississippi. The main functions of the Committee were to assure a

full and continuing exchange of views during the st1ady~ to help resolve
study problems as they arose; to advise participating agencies with
regard to objectives , task assignments, and schedules; and periodically

to review the progress being made. Each of the agencies participating

in this investigation has prepared separate reports presenting the

results of Its studies. The developments recommended in these reports

comprise the comprehensive plan of development for the basin. The

comprehensive plan is presented in an interagency summa ry report.

c. This report presents the results of investigations made by

the Corps of’ Engineers in connection with the comprehensive study of

the Big Black River Basin.

3. PRIOR RERL)RTS

a. Reports of 1902 and 1913. The Corps of Engineers investi-
gated the feasibility of navigation improvements on the Big Black
River in 1902 and 1913, but submitted unfavorable reports on both

occasions. di
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b. House Document 72, Severity-third Congress, First Session (1932 ).
This report, dated 1 March 1932 , gives the results of studies to deter-

mine the feasibility of providing navigation, irrigation, flood pro-

tection, and hydroelectric power development in the Big Black River

Basin. None of the projects considered in this study were economically

justified at that time.

c. Condensed Report on Big Black River and Tributaries, Missis-

sippi, 1 March 19311.~ This rejort contains a synopsis of House Docu-

rnent No. 72.

d. Definite project report, 25 January 1931. This report was

submitted pursuant to the Flood Control Act of 1936. The plan of im-

provement for the Big Black River included construction of cutoffs

and clearing and snagging of the river channel.

e. Letter Report, Big Black River and Tributaries, 21i- June 1939.

This report presents a study of the conditions and eff iciency of the
Big Black River tributary channels in ~Iebster, Choctaw, Montgomery,

Carroll, and Attala Counties, and includes a recommendation that im-

provement of the tributaries be limited to channel clearing and re-

moval of dr ift, silt, and sand.

f. Preliminary Examination of Bear and Apookta Creeks. In

accordance with the provisions contained in Section 11 of the Flood

Control Act of 191i.6, Preliminary Examination Reports were made to

determine the needs for flood control on Bear and Apookta Creeks. The

preliminary examination of Apookta Creek indicated that no further

study was warranted at that time. However, the Bear Creek examina-

tion did indicate that additional studies should be made. Following

the adoption of the resolutions quoted in paragraph 1, this study was

made a part of the Big Black River Basin Study.

I~. DESCRIPTION OF BASIN

a. The Big Black River is located entirely in the State of
Mississippi . It rises in Webster County and flows about 270 miles in

a southwesterly direction to its confluence with the Mississippi River

1 
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approximately 21 miles below Vicksburg (see Plate 1). The basin is

155 miles long and ~werages about 22 miles in width, thus constituting

a long narrow basin with a total drainage area of approximately 3,1~OO

square miles. The valley ranges in width from 1/2 to 3-1/2 miles
from hill line to hill line, with an average width of approximately

2 miles. Bottom lands along the main stem of the river comprise

approximately one-tenth of the total drainage area . Portions of the

flood plain of the Big Black River are characterized by two bottoms.

The area adjacent to the river is relatively narrow, flat, and wooded,
and is subject to overflow approximately two or three times annually.

The remaining area between the lou-lying bottom land and the hill lime

rises to a higher elevation, creating a bottom-land shelf which is

flooded less frequently and is therefore utilized more intensively
for agricultural purposes.

b. The estimated 1965 population of the basin was approximately

235,000. Agriculture is the major industry in the basin. Approxi-

mately seventy percent of the total area is devoted to agricultural

uses. At present, manufacturing plays a minor role in the economy

of the basin. The area is served adequately by a network of railroads,

Federal and state highways, and power and telephone lines. Additions

to these facilities are being made as rapidly as development in the

basin requires.

5. TOPOGRAPHY

The Big Black River Basin lies in the “Hill Section” of Missis-

sippi . The topography is characterized by belted layers of geologic

deposits and ranges from rolling to hilly. Land surface elevations

vary from about 60 feet, mean sea level, at the confluence of the
Big Black and Mississippi Rivers to more than 500 feet, mean sea level,
along the eastern rim of the basin. The highest and most rugged 3
terrain is found in the upper reaches of the eastern tributaries of
the Big Bla ck River. Strong relief in portions of the bas in has
caused rapid erosion and the development of gullies in many places

throughout the basin.

I



6. DRAINAGE SYSTEM

The terrain and configuration of the Big Black River Basin are

such that no appreciable amount of the total dra inage area is con-

trolled by any single tributary. Numerous small tributaries thorough-

ly dissect both the eastern and western margins of the basin and enter
the main channel at fairly even intervals throughout its length.

These tributaries, few of which are over twenty miles in length, have
their source in the hill section of the basin and carry a rapid run-

off from drainage areas which vary from a minimum of 6 to a maximum
of 200 square miles.

7. GEOLOGY MID SOIlS

The Big Black River Basin is characterized by a belted topography
of aligned hills and valleys which parallel the inland border of the
Gulf Coastal Plain. This belted topography is a result of the differ-

ential erosion of the deltaic deposits exposed in the basin. Sedi-

mentary deposits exhibiting a wide range in geologic age are also

found within the basin. Studies of’ these sediments indicate the ac-

cumulation of a seaward thickening sedimentary wedge composed princi-

pally of deltaic deposits accumulated upon a basement of older rocks
which outcrop in the uplands adjacent to the coastal plain. A recent

river alluvium deposit has been developed along the river channel.

Below river mile 185, this alluvium varies in thickness from 15 to

more than 50 feet. The alluvium consists of a fine grained top

stratum of clays and silts and grades downward into the silty sands

and sands with clay and silt strata. Above river mile 185, the river
channel encounters Tertiary sediments. These sediments are composed

of loosely consolidated clays, silts, and sands with scattered thin
lenses of sandstone, ironstone, or siliceous siltstones. There are

no known geologic conditions which would adversely affect the engi-

neering structures considered in this report and no significant

foundation problems are anticipated. (See Appendix G for a more de-

tailed discussion of the ~eo1ogy and soils.)

5
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8. CHANNEL CHARACTERISTICS

The Big Black River channel ranges in width from approximately

90 feet in the headwater section above Kilmichael, Mississippi, to

almost 250 feet in the Mississippi River backwater area below Bovina,

i-lississippi . Channel bottom slopes vary from 2.5 feet per mile above

Kilmichael to 1.0 foot per mile below Kilmichael with corresponding

lo~.r i-,ater surface slopes. Bank heights along the river average 15 to

25 feet above the normal lou ~iater surface.

9. CLIMATOLOGY

a. Climate. The area in which the Big Black River Basin is lo-

cated is characterized by a tild climate with normal seasonal tem-

perature variations. Winter temperature readings below zero are un-

common, as are sustained periods of subfreezing weather . Average

monthly temperatures range from 50° F. in the winter to 800 F. in the

summer . The average annual temperature is 65° F.

b. Precipitation. Rainfall throughout the Big Black River Basin

averages 52 inches annually. Monthly rainfall averages range from 2.1

inches in October to 5.6 inches in March, with the period from Novem-
ber to May incurring an average of 5 inches per month. Climatology

of the basin is discussed in more detail in Appendix A.

10. RUNOFF AND STREAMFLO\ I DATA

a. Runoff. Runoff from the area fluctuates considerably. Depend-

ing upon antecedent conditions, rainfall intensity, and season of the

year, runoff in the Big Black River Drainage area varies from about

10 percent of rainfall in the summer and fall to a maximum of 85 per-
cent during the winter and early spring. Annual runoff from the area

averages approximately 11 inches.

b. Streamflow data. Gaging stations along the Big Black River

have been maintained at Kilmichael, West, Pickens, and Bovina, Missis-

sippi, since 1936. A fifth gaging station was established at Bentonia,

6 
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Mississippi, in 19147. Maximum and minimum stages and discharges for

each of the gaging stations are shown in the following table.

TABLE 1
MAXIMUM AND MINIMUM STAGE AND DISCHARGE

. : :Drainage : Sta~xes : DischargeGaging / Location . . - .,: area : Maximum :1’iarximum :Maximum:MinimumStation ~river mile )
(sq mi): (ft msl):(ft msl): (cfs ) : (cfs)

Kilmichael 2148 5149 313.8 296.9 37,300 5
West 206 985 213.8 250.1 147,000 21
Pickens 160 1,1460 220.0 197.6 149, 11.00 27
Be~itonia 106 2,3140 161.8 135.7 66,500 39
Bovina 62 2,810 125.5 90.9 63,500 65

~~/ 
Period of record : 19 year record - Bentonia .

30 year record - Kilmichael, West, Pickens, and
Bovina.

c. Most of the streams tributary to the Big Black River in the

upper half of the basin are perennial. In the lower half of the basin,

flow in the tributaries normally stops for some period each year.

During dry periods, two-thirds of the flow of the Big Black River is

from the upper half of the basin where perennial tributaries are

numerous.

d. Flow-duration data shows that 90 percent of the time the flow

in the Big Black River at Pickens, Bentonia, and Bovina, Mississippi,

equaled or exceeded 85, 130, and 157 cubic feet per second, respectively .
Flow-duration data are not available on the upper reaches of the river.

11. ECONOMIC DEVELOPMENT, PRESENT AND PROJECTED

a. General. For the purpose of evaluating the economic potential

I of the Big Bla ck River Basin, a base study area was established con-
sisting of Montgomery, Webster, Choctaw, Carroll, Holmes, Attala,
Madison , Yazoo , Warren , and Claiborne Count ies , and the western por-
tion of Hinds County. This area, shown on Plate 1, is the primary

1
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area that would be influenced by the development of water resourc es
within the basin. An economic base study of this area is contained

in the “Report of the Economi c Base Study for the Pascagoula , Pearl ,
and Big Black River Basins Study Area.” This report was prepared

through contract with Michael Baker, Jr., Inc., Consulting Engineers
and Planners. Information from this report is summarized in the follow- )
ing paragraph and presented in more detail in Appendix B.

b. Population. The Big Black River Basin Study Area is a

sparsely populated area averaging 314 people per square mile. The

total population of the area gradually increased until 19140, then be-

gan to decrease as agriculture became either mechanized or unprofit-

able. This trend in population is expected to reverse between 1960

and 1970 when urban growth in Vicicsburg and Jackson combine to raise

the basin ’s population . The y’pulation is expected to reach a peak of

379,000 by the year 2015. A large percentage of this increase is ex-

pected to come from Jackson ’s future population growth which is fore-

cas bed to expand into the Big Black River Basin. While statistically

accounted for in the Big Black River Basin, the majority of these peo-

ple will be employed in the Pearl River Basin. This provides the Big

Black River Basin with increased population not related to employment

within the basin. Population of the study area for the period from

1870 to 2015 is shown in the table below.

TABLE 2
POPULATION OF BASE STUDY AREA

Year Population : Year Population

1870 171,500 1930 2714 ,000
1880 232,200 1911.0 298,900
1890 2143,200 1950 266,300
1900 2914,100 1960 211.1,900 )
1910 302,800 1980 211-8,500
1920 2514,300 2015 379,000

8
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c. Employment.

(1) The shift to mechanization in farming practices has

brought a decrease in the demand for agricultural labor and a result-

ant decline in total employment. This is reflected in the following

table which lists 63 percent of the total employment as agricultural

in 19140 as compared to only 27 percent in 1960.

TABLE 3
EMPLOYMENT IN BASE STUDY AREA

1911-0 
- 

: 1960 : 1980 : 2015
Item :Number:% of :Number:% of :Number:% of :Nutnber:% of

emp. :Total: emp. :Total: etnp. :Total: emp. :Total

Employment

Agriculture 63,000 63 20,000 27 9,000 13 6,000 6
Manufacture 6,000 6 11,000 15 15,000 21 31,000 28
Nona griculture,
Nonmanufacture 31,000 j~ 

143,000 58 148,000 66 72,000 ~~~

Total 100,000 100 714,000 100 72,000 100 109,000 100

(2) During this same period, the percentage of employment

in manufacturing and nonmanufacturing-nonagriculture groups has almost

• doubled. These groups show a continued gain as a percentage of the

total employment between 1960 and 2015.

d. Income. Personal income in the base study area increased

185 percent from 1940 to 1965 and is expected to double in the 1965

to 2015 period. Luring this same period the increase in personal

income in areas surrowtding the study area should be greater. Table 14
shows the median personal income for the base study area, the United
States and the tristate area. This tristate area includes the State

of MississIppi , 19 counties in Westerr’ Alabama and 12 parishes in
southeastern Louisiana .

4
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TABLE 14
MEDIAN PERSONAL INCOME

Area : 19140 1950 1960 1965 1980 2015

$

Base study area 1157 811-0 1,139 1,325 1,731 2,873 )
Tristate area 701 1,258 1,612 1,817 2,378 14,235
United States 1,288 1,893 2,2714 2,1497 3,1433 6,511

e. Agriculture. Farmland in the Big Black River Basin Study

Area during 1960 constituted almost 70 percent of total land area.

In terms of acreage harvested, the leading crops in 1960 were corn,
cotton, and hay, respectively. Crop production in the future is pro-

jected to deemphasize these crops and place more emphasis on food
crops. The structure of the agricultural industry within the basin

is also changing. Farmers are becoming more specialized and mechani-

zation is increasing rapidly . This has resulted in a projected de-

crease in the total number of farms within the study area and a

corresponding increase in average size of farms.

f. Manufacturing. Industrial employment reported by the
“Mississippi Manufacturers Directory” shows that very few water-use

industries are currently located within the Big Black River drainage

area . Employment in these industries represents a minor percentage

of the study area work force and projections indicate little increase

by 2015. One-half of the manufacturing employment not related to

water-using industries was concentrated in the lumber, wood, and
furniture groups. Major employment gains are projected in apparel

and nonelectrical machinery. A substantial share of these projected

employment gains are attributable to the growth of activity in the )
Vicksburg Area.

V
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Figure 1
Main Stem Flooding, Big Black River

Crop and Fence Damage

1

Figure 2
Main Stem Flooding, Big Black River

t Crop, Utility, and Rural Property Damage

I 

— 

11 

- -  • -

.

- .- •... ~,.•.- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

• 
~~~~~~~~ •~

•
~ 

- -  
~ ~_



12. LATER AND RELATED LAND RESOURCE PROBLEMS

a.  Flood problems.

(i) Floods occur within the Big Black River Basin frequently,

and damages are prevalent throughout the entire basin. Approximately

two damaging floods a year occur on the main stem of the river dur ing Ij
the crop-growing season. Winter -floods generally are not as high as

summer floods, but are more frequent and of longer duration. Table 5
shows data on major floods which have occurred within the basin.

TABLE 5
FLOOD DATA

Gaging Stations
:Kilmichael,Miss.: West, Miss. - :Bontonia, Miss.: Bovina, Miss.

Flood : Crest: : Crest: : Crest : : CrestFreq. Freq. Freq. Freq.elev.: : elev.: : elev . : : elev.
(1) (1e~~s) : 

(msi):~~
e0r5) : 

(msl) (years) (msl) •(years)

1927 -~‘ - - - - - - -

1930 - - - - - - - -
191414 312.5 8 272.7 8 - - 1214.2 7
19146 311.3 2 272.1 6 - - 1214.1 6
19149 313.0 12 273.3 11 160.0 6 1214.3 7
1951 3114.0 30 273.2 10 161.5 12 1214.8 17
1958 311.2 2 270.1 2 160.8 9 1214.5 9
1961 310.5 2 273.14 11 161.5 12 1214.9 19

no records available.

(2) The Big Black River flood plain is subject to headwater

flooding which results from flood plain runoff and dra inage from the

hill section of the watershed . In addition, the flood plain below

mile 62 is subject to backwater flooding from the Mississippi River.

Under existing conditions, 590,000 acres are subject to overflow, of
which 211,000 acres (146,000 acres cleared) are along the main stem and

279,000 acres (143,000 acres cleared) are in the tributary flood plain.

(3) Agricultural damage to crops, farm buildings, fences,

other farm improvements, and local roads constitutes approximately

12 
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90 percent of the total flood damages (see Figures 1 and 2). The

principal highways and railroads as well as all major communit ies
are above flood level. The timber industry incurs minor losses from
flooding, consisting primarily of delays in harvesting with attendant
losses in salaries for individuals enga ged in this activity.

( 14) Under existing conditions , 145, 000 acres are inundated
annually along the main stein with an average annual flood damage of
$236,000. Table 6 summarizes the average annua l flood damages in
the Big Black River Basin. (See Appendix C . )  -

TABLE 6
AVERAGE ANNUAL FLOOD DAMAGES

LAmits : Gage : Average annual flood dama geReach (mi les ) : record : Crop : Noncrop : Total

Kilmichael 213-262 37, 000 20,000 57,000

West 162-213 1936-1966 37,000 32,000 69,000
Bentonia 92-162 19147-1966 39,000 20,000 59,000
Bovina 0- 92 1936-1966 39,000 12,000 51,000

• Total 152,000 84,000 236,000

b. Water supply.

(i) The United States Public Health Service and the Federal
Water Pollution Control Administration conducted an investigation to

determine the storage and stream flow regulation needed to satisfy
present and future requirements for industrial and municipal water
supply and the need for low flow augmentation. Ground water investi-
gations, including an inventory of the quality, availability, and
safe yield of the ground wa ter aquifers , were made by the United
States Geological Survey . The results of these investigationB are

summarized in the following paragraphs .

(2) Water use in the Big Black River Basin is light, since

the region is neither heavily populated nor industrialized. The

domestic, municipal, and industrial water is supplied from veils and

13
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a small amount of surface \ ater is used for sup~)1en1ental irrigation

of row crops . The largest amount of water used in the basin by a

single municipality in 1960 was 1.0 m.g.d., (million gallons per day)

in Winona. The total ground water withdrawal, including water from
many unused flowing wells, was about 10 m.g.d. in 1960 and 11 m.g.d.

in 1965. It is estimated that the available ground water supply is -~~

of sufficient quantity for the towns in the area to double or triple

their ground water pumpage. In some areas adjacent to the basin,

ground water withdrawal in 1960 was comparatively heavy, with Jackson
using 10 m.g.d., Ya zoo City using 8 m.g.d., and Kosciusko using 2 m.g.d.
Less than 500 acre-feet of water is diverted annually from streams in

the basin for supplemental irrigation. Pract ically all cattle in the
basin are watered from either streams or ponds.

(3) Abundant supplies of good quality ground water and surface

water are available in the Big Black River Basin. Several geologic

aquifer systems underlie the basin, with two or more major aquifers

being accessible at most points in the basin. Based on available data

of aquifer characteristics and thicknesses, and assuming a drawdown
to a depth of 300 feet, ground water availability within the basin is

shown on the f ollowing table.

TABLE 7
GROUND WATER AVAILABILITY 1

Million gallons : • : Million gallonsLocality Localityper day : : per day
Benton 25-50 Goodman 25-50
Bentonia 25-50 Jackson 10-15
Bolton 10-15 Kilmichael 10-25
Bovine 10-15 Kosciusko 10-25
Canton 25-50 Maben-Mathiston 10-15
Clinton 10-15 Madison 10-25
Durant 25-50 Pickens 25-50
Edwards 10-15 Port Gibson 10-15 -

~~~~

Eupora 10-15 Utica 10-25
Flora 10-25 Vaiden 10-25
French Camp 10-15 West 10-25

• Grand Gulf 10-50 Winona 10-15

~~~
/ Availability within 5 miles of the locality.
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( 1 4 )  There will be no need within the study period for
addi tiona l surface water supply storage because , (1) sufficient ground
water is available to serve the projected needs of the basin , and (2)
both Jackson and Vicksburg, Mississippi, the major population centers
sufficiently near the basin to use its waters, are currently served

‘ 
by sources outside the basin. Prospecr~.s are that this will remain
true for the next fifty years. (See United States Geological Survey

Report , Volume IV, Annex P.)

c. Water quality.

(i) Surface water.

(a) The Big Black River is a stream of good quality
water. A small amount of pollution enters the river, and. except for

isolated areas, is not in sufficient quantity to degrade it. During

periods of low stream flow, there are isolated area s where the water

quality falls below the desired level for swimming or water contact

sports. The controls contemplated in the Federal Water Pollution Con-

trol Act and the proposed legislation of the State of Mississippi
should help correct the condition in these isolated areas and maintain
the good overall quality of the river .

(b) Four tributaries, Hays, Bear, Fourteenmile, and
Bakers Creeks, have water quality problems during periods of low stream

flow . (See Federal Water Pollution Control Administration Report,
Volume IV , Annex E.)  These problems result from the discharge of raw

municipa l waste into the tributaries. These tributaries have low

summertime flows and often dry up in their upper reaches. Enforcement

of the water quality control standards being developed for the State

of Mississippi should help correct these conditions.

(c) Prior to development of any improvements which would) impound flows on the main stem or tributaries for water supply or rec-
reational uses , additiona l sanitary studies would be needed to assure
that the water would meet all Public Health Service Standards for
water contact sports or domestic use.

15
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(2)  Ground w:~ter. Initial water quality analyses have shown

that ground waters throughout the basin are acceptable for most uses.

In isolated areas of the basin, there are indications that certain

chemical constituents of the water might exceed the desired level for

domestic or irrigational uses. Thus, before large ground rater de-

velopments are undertaken , detailed water sampling and analysis should

he made to determine if treatment of the water will be necessary.

d. Recreation.

(1) The need for recreation development in the Big Black

River Basin was determined by the Bureau of Outdoor Recreation as

follows: Per capita participation rates for water-oriented recreation

were obtained from a sample study by the Bureau of the Census adjusted

to the recreation market area . Total participation (expressed in

activity occasions) was then determined from the present and projected

population of the basin counties and the Standard Metropolitan Statis-

tical Area in the recreation market area)’ The demand was further ad-

justed to reflect the variation in the per capita income of the study

area from tha t of the general section of the country from which the
participation rates were derived. Recreation-day is the unit of meas-

urement used to as sess recreat ion demand, and for this study, it was
estimated that there would be 1.9 activity occasions for each recre-

ation day on the Corps of Engineers reservoirs.

(2) The activities for which a need was developed were

swimming, boating, camping, picnicking, and other activities (including

nature study , hiking, and incidental fishing, but excluding sightseeing).

A comparison of the demand for recreation and the supply of recreation

resources was made and shows a large deficiency of recreation fac ilities
at the present , and an increasing deficiency throughout the study
period. The estimated unsatisfied recreation demand for the basin in

1980 and 2015 expressed in annual recreation days is 3.2 and 11.5 mil-

lion , respectively.

e. Fish and wildlife. The Bureau of Sport Fisheries and Wildlife

• 1/ An activity occasion is the participation by one person in one
recreational activity during one day.
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made an appraisal of the fish and wildlife resources of the Big Black

River Basin to determine the need for additional fishing and hunting
opportunities. Per capita demand factors were derived from data ex-
tracted from the “1960 National Fishing and Hunting Survey.” Total

demand for the basin (expressed in man-days of activity) was determined

from the population age group twelve years of age and older. The net

existing and projected need for fishing and hunting in the basin was

determined by comparing demand with the supply of available resources.

The following table shows the need throughout the study period.

(See Bureau of Sport Fisheries and Wildlife Report, Volume IV,
Annex D. )

TABLE 8
FISHING AND HUNTING NEEDS

Resource 1980 2015

Fishing need (man-days) 0 35,000
Hunting need (man-days) 18,000 122,000

f. Navigation. There are no records of any considerable amount

of commercial navigation on the Big Black River. Even before the de-

velopment of railroad and highway transportation, few cargo boats used
the waterway. At present, there are few commodities which might offer

commerce to a navigation project and no prospect of additional need

for navigation in the basin. There are commodities in the Jackson,

Mississippi , area which are adaptable to barge transportation. Present

shipping in and out of Jackson is done entirely by rail and highway

transportation . Waterborne shipment into the Jackson area could be
provided by either a navigable channel on the Pearl River , or a water-
way traversing the Big Black River Basin which would link Jackson to

) the Mississippi River.

g. Power.

(1) The Federal Power Commission developed the present and
expected future power requirements in the Big Black River Basin. The

Federal Power Commission Study Area K, which comprises essentially

17 
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uie ar~~ served by the South~reot Power Pool and associated systems,

has been designated as the power market area for hydroelectric power

1r-ut : i  the Big Black River Basin.

(2) An analysis of the existing and future expected power

supply in “Study Area K ’ shows a surplus above reserves for both

l9E )
~ and 1970. By 1980, a need will develop for an additional ca- 

~
) j

pacity of 12,763 megawatts, of which 14,240 could be hydroelectric.

The amount of hydroelectric power which could be used will increase

to 29,6140 mega’-~ tts by the year 2020. If economically feasible, a

portion of this need could be met by developing hydroelectric power

)rojects within the Big Black River Basin. Since determination of

the potential hydroelectric power in the basin under modern day

criteria is dependent on plan formulation studies involving other

project functions , the only purpose here is to define the amount of

hydroelectric capacity that could be utilized in the future, if

available. (See Federal Power Commission Report, Volume V, Annex H.)

13. IMPROVEMENTS DESIRED

Public hearings were held in Winona and Canton, Mississippi, on

the 14th and 5th of November 19614, respectively. At these hearings,

the objective and plan of study for the Big Black River Basin was

presented , and local interests were requested to identify water

resource problems within the basin. Local people expressed a desire

for flood control works and improved drainage systems for their agri-

cultural lands, but were not in favor of any improvements which would

take cropland out of production . Local spokesmen favored the con-

struction of impoundments in the wooded hill sections of the tributary

watersheds, with some type of main stem channel work (cleanout, en-

largement, or realignment). Several parties expressed a desire for a

main stem reservoir above West, Mississippi, to protect the agricul-

tural bottom land olong the main stem below West, Mississippi . Since

these hearings , the construction of a waterway linking Jackson to the

Mississippi River was proposed and the Mississippi Legislature passed

a bill creating a Waterway Commission in Hinds, Madison, and Warren
Counties to study the feasibility of the waterway.



114. EXISTING AND AUTHORIZED IMPROVEMENTS

a. Corps of Engineers.

(1) Flood control. Flood Control Acts of 1936 and 1937
authorized the Corps of Engineers to construct channel improvements

on the Big Black River and certain tributaries. This work consisted

of constructing 143 cutoffs, channel clearing and snagging, removal of

log jams along the main stem, and construction of channel clearing on

certain tributaries of the Big Black River in Attala, Carroll, Mont-

gomery, Choctaw, and Webster Counties. The work on the main stem of

the Big Black River was completed in 1939 and the work on the tribu-

taries was completed in l91i~l. The total cost of this work was

$1,020, 000.

(2) Navigation. The original project for the Big Black River,

adopted in 1881, provided for high-water navigation to Ccx ’s Ferry
(mile 102) by removal of wrecks, snags, etc., from the channel.

Snagging operations actually started in 18814 but were suspended in
18914, pending removal of low, fixed bridges . Local interests subse-

quently decided the bridges were of more value than navigation and

further work to improve naviga~ ton was discontinued .

b. Other Federal and non-Federal agencies.

(1) Department of Agriculture. The first Soil Conservation

District in the Big Black River Basin was organized in Claiborne

County in December 1938. Since that date, Districts have been orga-

nized in all of the other counties which are entirely or partially

within the basin. All of the Districts are actively engaged in carry-

ing out soil and water conservation programs with individua l farmers .

(a) To date, detail soil surveys have been completed

for 141 percent of the farms comprising 40 percent of the agricultural

on 69 percent of the agricultural land . Farm plans have been prepared

land .

• (b) Since 1957, seven watershed districts have been

orga nized and work plans approved. In these watersheds, 21 flood-
A
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~-a b&~r retarding structures, (-1 miles of channel improvement, and 96

~roU~ control structures have been completed . (See Department of

Agriculture Re1)ort, Volume II, Annex A.)

(2) Drainage districts. Nine drainage districts were orga-

ni~ed in the basin between 1911 and 1924. By June 1939, these

districts had constructed approximately 70.5 miles of drainage chan-

nels. Most of these districts are now dormant and there is little

or no channel construction or maintenance underway.

15. IMPROVEMENT PLANS CONSIDERED

a. Planning considerations. In formulating a plan of improve-

ment to satisfy the water and related land resource needs of the Big

Black River Basin, various improvement measures were considered .

These measures would provide: (1) flood control; (2) hydroelectric

power; (3) navigation facilities; (4) outdoor recreation; and (5)
fish and wildlife protection and development.

b. Planning objectives. In the development of projects to meet

the needs of the basin, the following objectives should be employed

to the fullest extent practicable : (1) be compatible with the exist-

ing water uses; (2) be the most economical means of accomplishing the

purpose or purposes; (3) provide maximum excess of benefits over

costs; and (14) be capable of further expansion.

c. Plans considered .

(i) General. -

(a) The analysis of the basin ’s water and related land

resource problems and needs indicates immediate and long-range needs

for flood control, power, recreation, and fish and wildlife enhance-

ment. There is no existing need for navigation within the basin

proper; however, a need exists for a navigable waterway into the

Jackson area which might be satisfied by a channel traversing (crossing)

the Big Black River Basin. To assure that these needs are met in an

orderly and timely manner, projects which would satisfy the needs de-

veloping by the year 2015 were considered . The projects needed by

1980 were studied in detail and those needed beyond this date were • -
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ioentified only. Investidation of the projects needt c~ beyond 1980

~il1 be required. as needs develop.

(b) In developing a plan of improvement, five types of

improvements were considered: (1) reservoirs~ (2) improvement o2

main stem channel, (3) construction of levees; (4) nonstructural

measures; and (5) navigation channels.

(2) Main stem reservoirs.

(a) An investigation was made of the Big Black River

to locate potential flood control reservoir sites along the main

stem. Three possible sites were located : (1) one upstream from West,

Mississippi; (2) one in the vicinity of Durant, Mississippi; and ( 3)
another near Edwards, Mississipoi. (See Plate 2 for the location of

these sites.) A reservoir at the West site would control 30 percent

of the total drainage area of the basin. However, the numerous tribu-

taries entering the river below the dam would limit potential flood

control benefits . Extensive relocations would be necessary for the

main line Illinois Central and Columbus to Greenville Railroads, U. S.

Highways 51 and 82, and Interstate Highway 55. The valley in this

area is comparatively wide, requiring a long expensive dam. The site

offers limited potential for hydroelectric power development. The

reservoir would provide recreational areas; however, the principal

demand for recreation is concentrated in the lower part of the basin.

A reservoir at the Durant site would inundate the main line Illinois

Central Railroad , U. S. Highway 51 and portions of Interstate High-

way 55, and require relocation of the town of West, Mississippi. The

impoundment would inundate productive cropland along the main stem of

the river and up a number of the tributaries . As at the West site,

there are numerous tributaries entering the river below the dam which

I 
would reduce the flood control effect of the reservoir. The principal

benefit derived from this reservoir would be attributed to recreation.

Because of the high cost of a dam at the West or Durant sites, exten-

sive costs and transportation disruption involved in the relocation

of major highways, railroads and county road systems, cost and impact
of relocat ing the community of West, Mississippi, and the limited

flood control benefits which would be realized, the Durant and West
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sites were eliminated from further consideration.

(b) The Edwards site offers the best potential for the

development of a main stem reservoir. The river valley at this point

narrows to 6,500 feet in width and provides an excellent dainsite.

The impoundment behind a dam at this site could extend upstream a - - 
- -

proximately 60 miles , requiring alteration of five miles of major

highways and six miles of railroad . A dam at this site would con-

trol the runoff from 80 percent of the basin ’s drainage area. The

availability of water and the head which would be provided (approxi-

mately 50 feet), offers the best potential within the basin for the
development of hydroelectric power. The reservoir would be located

adjacent to the urban areas of Vicksburg and Jackson, Mississippi,

where the principal recreational demand in the basin is expected to

develop. A reservoir at thi s location would also be a source of water

supply if a need should develop . A reservoir at this site was inves-

tigated as a multipurpose project for flood control, hydroelectric
power , and recreation .

(3) Tributary reservoirs. An alternative to providing flood

protection by controlling the main stem flows is to control the flows

of the tributaries. An investigation was made to locate possible

reservoir sites on the tributaries. Seventeen potential sites were

established . These sites are shown on Plate 3. Dams constructed at

these sites would control dra inage areas varying from 8 square miles
to 150 square miles. No single dam could control a large enough per-

centage of the total flow of the river to provide a significant
amount of flood protection along the main stem. Collectively, they

would control 9140 square mi les of drainage area or 28 percent of the
total Big Black River Basin . When considered as a unit , these dams
would have the potential of providing enough flood protection along

the main stem to warrant further consideration . These 17 reservoirs

• would also provide water-based recreation sites well distributed over
the basin . Because of their potential for providing main stem flood
protection and their excellent recreational potential, a detailed

• 
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analysis was made of these 17 reservoirs . When evaluating the flood

control benefits , the 17 reservoirs were considered as a unit . Con-

sideration was also given in evaluating flood control benefits to the
effect of the 117 floodwater retarding structures proposed by the Soil

Conservation Service on tributaries not controlled by the reservoirs .

(4) Main stem channel I~provement plans.

(a) Enlargement and other improvements of the Big Black
River channel were investigated as a means of providing flood pro-

tection along the main stem of the river . Five channel capacities
were initially considered . They were : (1) enlargement of the exist-

ing channel to a capacity sufficient to contain the 3-year (May-

October) frequency flows within banks (channel improvement 3-year

frequency); (2) enlargement of the channel to a capacity sufficient

to contain the 1-year (May-October) frequency flows within banks

(channel Improvement 1-year frequency); (3) enlargement of the channel
to a capacity which, in combination with the 17 tributary reservoirs,
would contain the 3-year frequency flows within banks; ( 14)  the maxi-
mum channel enlargement and improvement which could be undertaken
without extensive relocations; and ( 5)  clearing and snagging the

existing channel . The May-October perIod was used because this period
of the year covers the normal agricultural growing season when crop

damages are at a maximum. (See Plate 14 for the limits of the channel
work and Plates 5 and 6 for the design flow line.)

(b) Preliminary investigations indicated that none of
the five plans considered would be economically justified . The
smallest channel enlargement plan, and the clearing and snagging
plans listed as Plans 14. and 5, did not increase the capacity of

the channel sufficiently to produce any significant flood control

benefits. The other plans lowered flood stages but with a major in-
crease in construction costs, due primarily to the large quantity

of channel excavation and extensive relocations required for the

plans. These relocations include extension and alteration to

20 hi~ iway bridges , 2 of which are interstate , 5 railroad bridges,
and a ntmiber of pipelines . The two plans which would be the most

effective in providing flood control and had the best benefit-to-cost

- • 
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ratio in the prelimina ry evaluation were selected for detaile d study .
These p1,ans are the channel improvement , 3-year frequency plan , and
the channel improvement , one-year frequency plan , listed as Plans
1 and 2 above . The effect of the floodwater retarding structures
being proposed by the Soil Conservation Service for construction in

the hill area s of the tributaries were considered in evaluating bene-

fits for both of these plans. Plate 4 shows the location of the Soil
Conservation Service structures.

(5) Local protection projects. P1n investigation was made

of the bottom land s along the Big Black River to locate are as which
might be protected by levees. Seventeen sites were found at which

construction of loop levees tieing to the hills would protect areas
ranging in size from 1,000 to 2 ,000 ac res (see Plate 7) .  The levees
ra nge in height from 12 to 20 feet and in length from 4 to 9 miles .
Interior drainage would be discharged through floodgates in the -

levees . At 15 of these sites the areas required to impound interior
runoff during high stages on the Big Black River would include a
lar ge percent age of the area behind the levees. Expensive pumping

plants would be necessary to red uce this required sump area . For
these reasons , these 15 sites were eliminated from further considera-
tion . Two of the sites , one near the mouth of Apookta Creek and the
other near Goodman, Mississippi , appeared to have suitable sump area s

and were analyzed in detail.

(6) Nonstructu ral flood protection measures. Nonstruct ur al
alternatives for reducing flood dama ges in the Big Black River Basin
include public information and education on the ha zards of flooding
to the end that management programs for controlling and regulati ng
the economi c use of flood plains may be more effective ly implemented .
Flood plain infor mation repo rt s prep ared by the Corps , of Engineers
would disseminate the necessary inform ation on local flood problems to
municip alities Or counties throughout the basin. The Corps of &igineers
provides limited technical advice and assistance to agencies of Federal ,
State , and local government and certain pr ivate groups in interpreting
flood Information end planning measures for reducing flood damages .
The continuing improve ment of the flood forecasting and flood warning
services of’ the U. S. Weather Bureau is also Important In any program
of flood damage prevention .

- 
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(7) Navigation.

(a) Local interests have proposed that consideration be

given to providing a navigable waterway into Jackson, Mississippi,
by construction of a waterway traversing Warren and Hinds Counties,
Mississippi, to connect the Pearl River with the Mississippi River.

In addition to being a navigable waterway, other features that could
be included in such a canal are flood control , irrigation , and

recreation. To coordinate and develop studies for such a waterway,

the State of Mississippi Legislature created the West-Central Missis-
sippi Waterway Commission (House Bill Number 736, regular session,
1966). The principal duties of this commission are to coordinate

the eff orts necessary to develop and cause to come into being a

multiple-purpose waterway traversing Warren and Hinds Counties with a

supply channel traversing Madison County to a point on the Pearl River
or to reservoirs located thereon. As such a waterway would traverse

the Big Black River Basin , a feasibility investigation was made. Three
possible routes were identified and are shown on Plate 8. All of
these routes would require an expensive system of locks and dams to

overcome the approximate 230 feet elevation differential between Jack-

son and the Mississippi River. Any route would have to cross the Big

Black River by means of a flume or other structural measures and would

require extensive relocations . Preliminary analysis indicates that
J such a canal would cost on the order of $300,000,000. Benefits that

might be realized include flood control, irrigation, and recreation .
However , the principal benefit resulting from such a plan would be

the transportation savings gained by shipping via the waterway between
Jackson and the Mississippi River, as opposed to shipping the 140 mile
distance over land by truck or rail. Prospective tonnages and savings,
as well as other benefits resulting from such a project , were found to

• V be insufficient for a project of this magnitude to approach economic

justification at this time. Therefore, a waterway traversing the Big

Black River Basin linking Jackson to the Mississippi River was elimi-

nated from further consideration in this report.

(b) In connection with the Pearl River Comprehensive

River Basin study, which is underway and scheduled for completion in

25
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1969, consideration is being given to canaliz ation of the Pearl River
from the Gulf of Mexico to Jackson , Mississippi , to meet the need for
waterborne transportation into the Jackson area. If a navigation proj-
ect is not developed on the Pearl River , f uture reinvestigation of a
project linking Jackson, Mississippi, with the Mississippi River should
be considered .

16. ESTIMATE OF FIRST COSTS
-I

Table 9 presents a summary of estimates of first costs for the
plans for which detailed analyses were made. These plans include:

(a) Edwards main stem reservoir; (b) tributary reservoirs; (c) main

stem channel improvement (3-year frequency and 1-year frequency); and

(d) local protection projects (Goodman and Apookte loop levees). Appen-

dix F gives additional information on cost estimates and presents a de-
tailed breakdown of the cost for the plans listed on Table 9. The con-

struction costs are based on comparable work in the Vicksburg District.

17. ESTIMATES OF AN1~1TJAL CHARGES

Table 10 presents a summary of estimates of annual charges, in-
cluding estimates of annua l operation and maintenance costs for the
i lans shown on Table 9. Interest and amortization are based on the

current interest rate of 3-1/14 percent. The reservoirs were evalu-
ated on a lOO.year life and th~ other plans on a 50-year life. Oper-

ation and maintenance costs are based on costs of similar works in

the Vicksburg District.

18. ESTIMATE OF BEN~~ITS

a. Flocd control benefits. Flood control benefits for each

plan considered for the Big Black River flood plain consist of crop
damages prevented, noncrop damages prevented, and increa ses in net
returns to agricultural lands. Crop damages and damages prevented

were estimated for the period 19141-1965 taking into consideration

acres flooded, date of floods, production costs, returns to lands,
and crop distribution. Noncrop stage damage curves were developed

from an inventory of buildings and other real property improvements in

the flood plain. These were used for the purpose of estimating non-

crop da mages and damages pr evented . Average annua l dama ges prevented

j 26
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were computed by using flood records for the period 19141-1965. In-

crease in net returns to agricultural lands were based on the differ-

ence between projected net returns to lands under existing conditions

and the projected net returns to land under flood--free conditions.

Net returns to land receiving less than full flood protection were

adjusted dos-inward to re:Cleet the amount of protection provided . (See

Appendix C for a more detciled discussion of flood control benefits.)

b. Recreation benefits.

(i) General recreation. The recreational potential of the

reservoirs was computed using “mix” factor s developed by the Bureau
of Outdoor Recreation and adjusted to omit sightseeing. The Bureau

developed these factors from the Outdoor Recreation Resources Review

Commission ’s participation rates for the Census South. The factors

were applied to the water acreages of the reservoirs to obtain their
capacities for each recreational activity considered. The value for

a recreation day at a reservoir was established on the basis of: (1)
the physical and aesthetic characteristics of the water areas and the
adjacent lands; (2) the variety of recreational opportunities which

would be provided; (3) availability of recreational resources to urban
populations; (14) quality of the recreational facilities; and (5) need
for recreational development within the basin. Considering these

factor s, a unit value of $0.75 per recreation day was assigned to the
tributary reservoir projects and a value of $1.25 to the Edwards Reser-

• voir. (Appendix E contains a detailed discussion of recreation

benefits.)

(2) Fish and wildlife. According to “Mississippi ’s Outdoor
Recreation Plan ” dated October 1966, the residents of the State pre-

fer fishing to all other outdoor recreational activities except

V pleasure driving and sightseeing. Early usage of the Corps of Engi-

neers reservoirs would be assured even though the existing total supply

of fishing water is adeq uate for the present demand . The reservoirs
would offer a more convenient fishing opportunity to the basin real-

dents than presently exists. An increased need for fishing water will

develop with the increase in the population of the basin.
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c. Econo~ij c development effects. All the counties in the study

area except Hinds and Warren are eligible for assistance under the

Public Works and Economic Development Act of 1965. Senate Docu-

ment 97, Eighty-seventh Congress, provides that in designated areas

the ‘project benefits shall be considered as increased by the value of
the labor and other resources required for project construction and
expected to be used in project operation , project main tenance , end 3
added area employment during the life of the project , to the extent

that such labor and other resources would, in the absence of the proj-

ect, be unutilized or underutilized .” Economic development benef its
were estimated by using construction contract expenditure and operation

andmaintenance expenditure f or local labor expected to come from un-

employed or underemployed labor in those counties designated as eligi-

ble by the Economic Development Administration. The percentage of

contract expenditure for local labor as determined from the study was

applied feature by feature to the estimated cost of each of the im-

provement plans. Local unemployed labor averaged 18 percent of the

total cost. For project operation and maintenance, local unemployed

labor averaged approximately 85 percent of the total operation and
maintenance cost. It is considered that these workers would be re-

cruited from 18 counties in proximity to the construction areas. There

were over 1,500 male jobseekers registered with the Mississippi State
Employment Service in those counties as of December 1966. (Applicants

in agricultural and domestic service occupations excluded.) This num-

ber would be more than sufficient to supply the local labor estimet~d

to come from the local unemployed or underemployed . Economic develop-

ment benef its are cerr ied as a separate item in this re?ort for ready
identification. (See Appendix D for detailed discussion.) A summary

of the benefits for the plans considered is shown on Table 11.

19. ECONOMIC ANALYSIS

A summary of the economic analysis is shown in Table 12, and in-

cludes a comparison of first costs, annua l charges, annua l benef its,
benefit-to-cost ratios for each of the plans considered, and the
incremental benefit-to-cost ratios for each of the project purposes

included in the multipurpose projects. The first cost of these plans
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ranges from ap~ :ox~ :~.teiy ~Y i O , OOO t’~ ~~O,O0O,00O. Thu benefit—to-

cost ratios vary fr-co .5 t~~ 1.5. The two ~.u1tipurpose projects,

Edwards main stem ou~ecvoir and ‘~hE~ tributary rebervoir-s, were found

to be economically t’ensihle . Houever, when each project purpose was

considered individually, fijud con Grol and hydroelectric power were

not economically just i f ied . -The favorable benef i t - tc-cost  ra tios  re-
sulted because of the ~:igniFicant amount of recreation benefits which
could be realized by t h - ~ construction of these two reservoir projects.

20. COST ALLOCATION

Table 13 shows the results of the allocation of cost to each proj-

ect purpose for the Edwards reservoir and the 11 tributary reservoirs.

These allocations were made using the separable costs remaining bene-

fits method . (See Appendix F for detailed cost allocations.)

21. PROJECT FORMUlATION

a. Main stem reservoirs• The reservoir site at Edwards, Missis-

sippi (see Plate 2) was evaluated as a multiple-purpose project to

include flood control, hydroelectric power, and recreation. A one

hundred yuar project l ife was used in the analysis and a benefit-to-

cost ratio of l. 1i- to 1 was determined . Flood control benefits were

evaluated in accordance with procedures outlined in paragraph i8a.

This reservoir would control 80 percent of the drainage area of the

Big Black River Basin. It would be located in the lower one-q,uarter
of the basin, 11 miles above the influence of the Mississippi River

backwater. This location (low in the basin), flooding from the Missis-

sippi River backwater, and flooding from tributaries entering the

river below the dam, combine to materially reduce the potential flood

control benefits. In addition, the reservoir would inundate agri-

culturally productive bottom land adjacent to the river for 60 miles

above the dam. The flood control benefits were approximately 3 per-

cent of the total project benef its. The total allocation for the

reservoir showed that flood control as a project purpose has an in-

cremental benefit-to-cost ratio of 0.5 to 1 and thus would not be
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economically feasible. Hydroelectric power was evaluated using the

screening criteria developed by the Federal Power Commission for
hydroelectric power development in comprehensive basin studies. The

available water and head at this location would sustain a hydro-

electric power installation o-f approximately 28,000 kilowatts. Power

) was found to cost $1,116,000 annually and yield a benefit of $709,000.

The incremental benefit-to-cost ratio for hydroelectric power is

0.6 to 1. Recreation benefits were determined in accordance with the

provisions of paragraph 18b. Approximately $5,988,000 of recreation
benefits would be realized annually from a reservoir at this site.

Incrementally, recreation was found to have a benefit-to-cost ratio

of 1.9 to 1. Since recreation was the only project purpose found eco-

nomically justified, no further consideration was given to the develop-

ment of a multipurpose project at this site. A recreation project at

this location would be economically justified and would provide suf-

ficient recreation opportunities to satisfy 100 percent of the basin ’s

1980 needs for recreation and a large portion of the projected needs.

However, since the immediate impact of a reservoir at this site is

the inundation of the productive farmlands above the reservoir, the

people in the basin have indicated that they are not in favor of such
a project . In addition , Public Law 89-72 does not permit the con-
struction by Federal interests of single-purpose recreation projects.

b. Tributary reservoirs. The system of tributary reservoirs
was evaluated as a unit for flood control and recreational purposes.

A 100-year project life was used in the analysis and the benefit-to-

cost ratio was 1.5 to 1. Based on cost allocation (Table i~~), flood

control incrementally has a benefit-to-cost ratio of 0.6 to 1. This

low benefit-to-cost ratio is accounted for in part by the fact that

the reservoirs would control only 28 percent of the basin ’s drainage
area and would inundate valuable farmlands along the tributaries on

which the dams would be located. These reservoirs would take out of

production approximately 35, 000 acres of farmland along the tribu-
taries to provide flood protection to 145,000 acres along the main —
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stem. This is contradictory to the purpose of flood control and to

the desires of the local people. As a project purpose, recreation
has an incremental benefit-to-cost ratio of 2.8 to 1. However, as

is the case with the main stem reservoirs, there is no local support

for tributary recreational reservoirs, and Federal law does not permit
construction of such projects at the present time by Federal interests .

c. Main stem channel improvement. Detailed engineering and

economic studies were made for two channel improvement plans. One

plan would contain the 3-year-frequency flow within banks and the

other would control the 1-year-frequency flow. Both plans were

analyzed using an economi c life of 50 years. The 3-year-frequency

improvement plan would benefit approximately 125, 000 acres along the

main stem of the river. Flood damages prevented and returns from

more intensive farming practices were $1,688,000. The annual cost
of this plan is $2,9714,000, giving a benefit-to-cost ratio of 0.6 to 1.
The 1-year-frequency channel would benefit 112,000 acres. The annual
costs and benefits were $l,551-4-,000 and $780,000, respectively, with a
benefit-to-cost ratio of 0.5 to 1. There would be only a minor change

in benefits to the channel plans evaluated with the Soil Conservation

Service ’s proposed floodwater retarding structures in place. Since

both of these channel enlargement plans , as well as those eliminated
during preliminary investigations, were considerably lacking in eco-

nomic justification, enlargement of the main stem of the Big Black

River would not be a feasible method of providing flood protection

at this -time.

d. Local protection projects. The Goodman and Apookta loop

levees, the two levee sites considered feasible from an engineering
standpoint, would protect localized areas of approximately 2,100 and

1,300 acres, respectively, along the main stem of the river. Pro-

tection would be provided to the bottom lands which, if protected,

would be cultivated. Since the basin is primarily an agricultural

area and is neither heavily populated nor industrialized, the primary

use of the area protected by the loop levees would be for agricultural
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production. However, since these sites provided adequate Bump areas

and a large percentage of the land behind the levees would be pro-

tected, they were investigated to determine their economic feasibility.

Both of the levees were analyzed assuming a project life of 50 years.

The benefit-to-cost ratio for the Goodman loop levee is 0.96 to 1,

and for the Apookta loop levee the benefit-to-cost ratio is 0.8 to 1.

No further consideration was given to the Apookta loop levee because
of its lack of economic justification. The site near Goodman, Missis-

sippi, has a benefit-to-cost ratio approximating unity. This benefit-

to-cost ratio would be reduced if economic development benefits were

not included . Economic development benefits resu1tin~ from a project

of this c~ize would not be sufi’icient to stimulate the economy of the

area and are not considered a sound basis for recommending construction
of a project. No further consideration was given to developing local

levee protection projects because the overall development of the basin

would not be added , and none of the sites are economically justified
at this time.

22. COORDINATION UITH OThER AGENCIES

a. General.

(i) The study of the Big Black River Basin, the preparation

of this report, arid the preparation of the interagency summary report
have been fully coordinated with other Federal and non-Federal agencies.

Prior to the initiation of this study a coordinating committee was
established composed of representatives from: (i) the State of Missis-

sippi; (2) the Department 0-f Agriculture; (3) the Department of the
Army; ( Ii. ) the Department of Commerce; (5) the Department of Health,
Education, and Welfare; (6) the Department of Interior; and (7) the

Federal Power Commission . The functions of this committee were as
follows: (1) to assure a continuing exchange of views during the

• study; (2) to help resolve study problems as they arose; (3) to advise

participating agencies with regard to objectives, task assignments,

and schedules; and ( Ii- ) periodically to review the progress being made.
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Throughout the course of this study, coordinat ing committee meetings

~-rere held as needed .

(2) Copies of this report were furnished to cooperating

agencies at the field level for their review.

b. State of Mississippi. The State of Mississippi participated -~~
in the study by preparing a report entitled “Role of the State of
Mississi)pi in the Planning and Development of the Water and Related
Land Resources in the Big Black River Basin. ” The purpose of this
report is to coordinate the plan of development for the basin with

existing laws and policies in the State that are pertinent to the

type of improv ements needed or proposed . (See State of Mississippi

Report, Volume V, Annex I.)

c. Department of Agriculture. The Department of Agriculture,
through the Soil Conserva i~ion Service, furnished data covering up-
stream ~-iatershed control and a plan of development for the watersheds.

The Economic Research Service and the Forest Service furnished data

on land use, production and other farm characteristics in a report
entitled, ‘Agricultural Economic Base Study of the Big Black River

Basin Study Area . ” (See Department of Agriculture Repor t , Volume II ,
Annex A . )

d. Department of Commerce. The Department of Commerce furnished

information concerning the natural environment within the Big Black
River Basin.

e. Department of Health, Education and Welfare. At the ini-

tiation of this study, the Department of Health, Education and Welfare
was to conduct a water supply and water quality control study of the

basin through the Federal ~Jater Pollution Control Administration and

the Public Hea lth Service . This study was transferred with the 1-
Federal Water Pollution Control Administration to the Department of
Interior . The Department of Health , Education and Welfare through
the Public Health Service, reviewed the studies made by other agencies
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and commented on the water quality and other health aspects of the

basin.

f. Department of Interior. The Department of Interior partici-

pated as follows :

(1) The Bureau of Outdoor Recreation prepared a report on

the demand , supply and needs for recreation within the Big Black River

Basin Study Area. They also aided in evaluating the recreation poten-

tial of all plans considered and developed an overall recreational
plan to meet the needs of the basin insofar as practicable . (See

Bureau of Outdoor Recreation Report , Volume IV, Annex C . )

(2) The Bureau of Sport Fisheries arid Wildlife prepared a

report on the fish and wildlife demand , supply and needs for the Big
Black River Basin. The Bureau also estimated the effects that the
projects considered would have on conservation and development of
fish and wildlife. (See Bureau 01’ Sport Fisheries and Wildlife Report,

Volume IV, Annex D.)

(3) The National Park Service furnished information on the

archeological and historical value of the area. (See National Park

Service Report, Volume IV, Annex G.)

(I i~) The U. S. Geological Survey investigated the ground

water resources and general geology of the basin. This study included
an inventory of water use in the basin and a survey of the existing
geologic aquifer systems. (See U. S. Geological Survey Report,

Volume IV, Annex F . )

( 5 )  The Federal Water Pollution Control Administration con-
ducted a study to determine the need for municipal and industrial

water supply within the basin and the amount of surface water storage

. required to meet these needs; the quality of surface and ground
waters; and the minimum stream flow required to maintain acceptable
quality and the need for and value of storage for this purpose .

(See Federal Water Pollution Control Administration Repor t , Volume IV ,
Annex B. )
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~~~. The Federal Power Commission submitted a report on the demand,

supply and needs of po~- -er within the study area. (See Federal Power

Commission Report, Volume V, Annex H . )

23. DISCUSSION

a. The Big Black River Basin is located entirely in the “Hill
Section ” of the State of Mississippi . The basin is long and narrow,

averaging 22 miles in width arid 155 miles in length, with a total

drainage area of approximately 3,400 square miles. There are no major

tributaries of the river, but a number of small streams enter the
main channel at frequent intervals throughout its length. The economy

of the area is dependent primarily upon the agricultural development

within the basin . Farmlands constituted almost 70 percent of the

1960 land use. Employment on these farms has decreased in recent years
nrimarily because of the shift to mechanized farming practices. Pro-

tection of these farmlands from overflow is one of the principal needs
within the basin. Damaging floods occur along the main stem of the

Big Black River approximately twice each year, with the agricultural

sector incurring 90 percent of the total flood damages. Recreational

macj1itje~- are also needed within the basin. The recreational needs

of the basin were developed for swimming, boating, camping, picnicking,

hiking, nature study, and incidental fishing. This study showed an

unsatisfied recreation demand for the basin throughout the study

period.

b. Four types of improvements were investigated in an attempt

to meet the immediate (1980) and the long-range (2015 ) needs for flood
control and recreationa l development in the basin. These were: (1)
reservoirs; (2) channel improvements; (3) levees; and (14) recreational
facilities. The projects which were studied to satisfy these needs
were designed primarily for flood control with recreation included in

the reservoir projects as a purpose . A discussion of these studies
is presented in the following subpar agraphs .

~~1_ _ _  
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c. Main stem reservoirs.

(1) One of the methods used for providing flood protection

along the main stem of a river is to control the flows of the river

by reservoirs. Three potential da-f1sit~ s were located along the main

stem of the Big Black River. One was upstream from West, Mississippi,

) one near Durant, Mississippi, and another near Edwards, Mississippi .
Both the West and Durant sites offer limited potential for hydro-

electric power development. A reservoir at either the West or Durant

site would be for flood control and recreation. Flood control benefits

would be minor since both of these damsites are located Ifl the upper

end of the basin, and control only a small percentage of the basin ’s

drainage area. ~~tensive relocations would be necessary for the rail-

roads and highways which traverse the valley at these reservoir sites.

The reservoir at ]Durant would require relocating the town of West,
Mississippi. Valuable croplands along the main stem of the river

and its tributaries would be inundated by the reservoirs.

(2) &cellent recreational areas could be developed around

these reservoirs; however, these areas would be at a point removed

from the basin ’s concentrated recreationa l demnnd which is located in

the lower part of the basin. The primary benefit to be gained by the

construction of a reservoir near West or Lurant would be its recre-

ational potential. Since both the West and Durant sites would pro-

vide only limited flood control benefits to the basin and each would

require extensive relocation costs, they are not desirable sites for
a main stem reservoir. The reservoir site near Edwards offers the

best potential for the construction of a main stem reservoir. There

is an excellent damsite available which could control 80 percent of

the basin ’s drainage area and pooi water upstream for approximately

S 60 miles. The reservoir was investigated as a multipurpose project

to include flood control, hydroelectric power and recreation as proj-
ect purposes. Overall, the benefit-to-cost ratio for the project is

1.14 to 1. However, the project was economically feasible due to the

large amount of recreationa l benefits accruin g to the reservoir .
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(3)  Th~ incrcr’cntal t-enef-it--to-cost ratios f - r  flood con-

trol, hydroelectric power and recreation are 0.5, 0.6 and 1.9, re-

spectively. A dam at ~his site would be located near the areas of

~rcotest present and ~rojccted recreational demand in the basin and

would satisfy all of the basin ’s immediate needs for recreation and

a large portion of the projected needs. Even though a main stem
recreational reservoir is economically justified, there is presently
s-~rong local oppdsition to construction of such a project. This is

due primarily to the fact that the basin is agriculturally oriented

and a main stem recreational reservoir would take a substantial

amount of agricultural lands out of production . However , with in-

creasing recreational demands projected for the future and an expected

trend toward more urbanization and more rural nonfarm population, this

local opposition is expected to decrease. Therefore, construction of

recreational reservoirs should be considered in the future to meet

the long-range recreational needs.

d. Tributary reservoirs. Upon finding that a main stem reser-

voir for flood control was not economically feasible, attention was
given to controlling the flows of the tributaries as a means of pro-

viding main stern flood control. In the studies for this report, a

plan involving a system of tributary reservoirs was given consider-

ation. Seventeen possible damsites, varying in dra inage area from
8 to 150 square miles, were located on various tributaries of the

Big Black River . These dams were evaluated as a unit since no one of

the dams by itself would control a large enough percent of the drain-

age area to provide a significant amount of flood protection along

the main stem. The overall benefit-to-cost ratio of this project is

above unity, 1.5 to 1. Incrementally, flood control has a benefit-
to-cost ratio of 0.6 to L. This can partially be accounted for be-

cause the system controls only 28 percent of the basin ’s drainage
area and inundates a relatively large amount of valuable farmlands

along the tributaries . The reservoirs would satisfy a large part of
the basin ’s recreational demand . By constructing the tributary
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reservoirs , recreational sites ~‘ould be well distributed over the

basin. Recreation , incrementally, has a benefit-to-cost ratio of

2.8 to 1. As is the case of the Edwards main stem reservoir , strong
local opposition presently exists, but is expected to decrease in the

future as the basin ’s economy shifts to more urban and rural nonfarm
population. Therefore, construction of recreational reservoirs at

selected tributary sites should be considered in the future as al-

ternatives or supplements to a main stem recreation reservoir to meet

the long-range recreation needs.

e. Main stern channel improvement. After finding that it was

not economically feasible to protect the bottom lands along the river

by either a main stem reservoir or tributary reservoirs, five main

stem channel improvement plans were considered. Three of these plans

were eliminated during preliminary investigations because they would

not reduce flood stages sufficiently to realize flood control bene-

fits. Two of the plans, one of which would control the 3-year-

frequency flow and the other which would control the 1-year-frequency

flow, would lower the flood stages but would incur major relocation

cost. The 3- and 1-year-frequency channel improvement plans would
have a benefit-to-cost ratio of 0.6 to 1 and 0.5 to 1, respectively.
The benefits for these plans were also determined assuming the Soil

Conservation Service ’s floodwater retarding structures in place. This

did not materially change the benefits accruing to the channel im-

provements. Since the channel improvement plans were considerably
lacking in economic justification, they should not be considered for
construction at this time. Channel enlargement may warrant reconsider-

ation as the basin develops.

f. Local protection projects. As investigations proceeded, it

became apparent that flood protection would not be economically pro-

vided by reservoirs or channel improvements at this time. Therefore,

the remaining alternative was to investigate a system of levees . The
narrow valley of the Big Black River Basin and the numerous tribu-
taries which enter the stream precluded the possibility of a
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continuous levee sys~em . Seventeen loop 1eve~ sites were investigated

\-th1ch would protect localized areas of 1,000 to 2,000 acres each ,
along the main stem. Fifteen of these sites were not feasible due to

the lack ol’ adequate sump areas for interior runoff and were elimi-

nated. Two sites, one near Goodma n, Mississippi, and another near the
mouth of Apookta Creek had satisfactory sump areas, and were investi- - -)
gated to determine their economic feasibility. Further study re-

vealed that neither of the two levee systems would be economically

justified. The Goodman site, however, had a benefit-to-cost ratio

approaching unity (0.96 to 1). Without economi c development benefits

this benefit-to-cost ratio would be reduced . For a project of this

size, the economic development benefits would be small and would not

stimulate the economy of the area. Since neither of the loop levee

sites with satisfactory sump areas were economically feasible, these

levee systems were rejected.

g. Navigation. Navigation studies were made primarily to de-

termine the need for and the feasibility of providing a navigable

channel within the Big Black River Basin. Preliminary studies in-

dicated that there is no existing or prospective need for a navigable
waterway. During the course of that study, the Mississippi State

Legislature cr,ated a commission for the our~ose of developing a

multiple-purpose waterway connecting the Jackson, Mississippi, area
with the Mississippi River. Three possible routes traversing the Big
Black River Basin were identified . None of these routes are economi-
cally feasible at this time. Further consideration of such a waterway

mi ght be warranted in the future as the need for navigation becomes

more pressing.

h.  Addi tional information on the plans considered called for by
Sena te Resolution 1148, 85th Congress , adopted 28 Jariuai-y 1968, is
contained in Attachment No. 1 to this report . 
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214. CONCLtEIONS

a. There is at present and will be in the future a need for
flood control on the main stem of the Big Black River . Providing
flood control on the main stem by the construction of main stem

reservoirs, tributary reservoirs, main stem channel improvements,
4 levees, or various combinations of these plans is not economically

feasible at this time.

b. Flood damage reduction in the Big Black River Basin can be
achieved through nonstructural measures by better management and proper

developnent and use of the flood plains . Guidance to this end Is
available through Corps of Engineers flood plain information reports
and technical services . The U. S. Weather Bureau flood forecasting

and f lood warn ing services also offers an opportunity for reducing

f lood damages without structura l measures .

c. The existing supply of outdoor recreation resources and

facilities in the Big Black River Basin falls short when cc~npered
with the present recreation demand of the basin. This need will in-

crease rapidly with the expected economic developnent and population

Increases in the basin . Recreational developnent provided by con-

struction of single-purpose recreation reservoirs or the Inclusion

of recreation as a project purpose in a multipurpose reservoir is

economically feasible at this time. Developnent at the reservoirs

would satisfy the present unsatisfied recreation demand and a large

portio n of the anticipated future demand. These reservoirs would

Inundate productive farmland in the basin . There is presently strong

local opposition to the construction of recreation reservoirs in the
basin . As the recreation demand increases in the future and the
econcmy becomes more urbani zed , opposition may decrease and local

C supp ort develop for recreation reservoirs . Therefore , construction
of recreation resei~voirs In the future to meet the long-range recre-
ation needs should be considered .

d. There is a need for hydroelectric power in the market area
- which includes the Big Black River Basin. At this time It is not

economically feasible to develop hydroelectric power in the basin.
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e. There Is no immediate need for additional surface water

storage for municip al and industrial uses in the basin because abun-
dant supplies of good quality ground water are available. Future

water requirements are also expected to be met from ground water

sources . No storage for water quality control purposes Is presently
required since the Big Black River is a stream of good quality and

only a few isolated proble ms exist on the tributary streams. The

water quality control standards being developed in connection with

the Federal Water Pollution Control Act should help the quality of

the streams remain good and should also help correct conditions on

the tributary streams.

f. There is no existing or prospective need for waterborne trans-

portation In the Big Black River Basin proper. A navigable channel

connecting the Mississippi River at Vicksburg with the Pearl River at

Jackson, Mississippi, is not econoxn.ically feasible at this time.

25. RECOM!€NDATIONS

a. No modification of’ the existing projects on the Big Black

River with respect to flood control and allied purposes be undertaken

at this time.

b. Each county within the basin be encouraged to request that flood

plain information reports be prepared; appropriate use of available

technical services be encouraged; and improvement of flood forecasting

and flood warning services be continued by the U. S. Weather Bureau.

c. Further consideration be given to main stem-channel improve-

ment as a means of providing flood protection at such time as the

econcmic developsent of the basin warrants.

d. Further consideration be given to multiple-purpose reservoirs

on the main stem and on selected tributaries for the basin ’s long- 
- )

range plan of develor*nent.

y
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APPENDIX A

BIG BLACK RIVER BASIN
HYDROLOGY AND HYDRAULICS

1. INTRODUCTION

General. The principal objectives of the hydraulics and hydrology
appendix to the Big Black River Basin Report are to present methods
used to evaluate the effects of small reservoirs and channel improve-
ment works on lowering main stream stages , and to provide such basic
datri as necessary to formulate a feasible plan of basin development .

2. DRAINAGE BASIN CHARACTERISTICS

a. Description of the area. The Big Black River Basin lies
entirely in the State of Mississippi with its source in Webster County
about 12 miles northeast of Eupora, Mississippi . It extends some 270
miles in a southwesterly direction , entering the Mississippi River
about 27 miles below Vicksburg, Mississippi, near Grand Gulf, Missis-
sippi. The drainage area of the Big Black River is approximately 155
miles in length and has an average width of 22 miles. The uplands are
rolling and rise from flat wooded areas adjacent to the river, to a
secondary bottom land shelf at a higher elevation; and then to the hill
line. Water surface slopes of the river vary from 2.5 feet per mile in
the upper portion of the area to about 1.0 foot per mile in the lower
portion. Tributaries throughout the basin are numerous and rather small
with drainage areas up to about 200 square miles. They have steep
slopes and rapid runoff. Bottom lands in the upper and central portions
of the basin are overflowed from headwater runoff, while the extreme
lower portions are overflowed from bd’th headwater runoff and backwater
from the Mississippi River.

b. Climate. The climate of the area is generally mile , with an
average temperature of about 614° F. Average monthly temperatures range
from about 50° F. in the winter to 8o° F. in the summer . The maximum
observed temperature in the area was 115° F. in July 1930, and the
minimum was -16° F. in February 1951.

c. Precipitation.

(1) The annual rainfall in the general area has ranged from
a maximum of 8t~ inches in i88o to a minimum of 26 inches in 1936,
with an average amount of 52 inches. Monthly rainfall varies from
about 2.1 inches in October to 5.6 inches in March , end averages
nearly 5 inches per month from November through May. Monthly rainfall
data for Pickens , Mississippi , shown be low , are indicative of the
rainfalls which have occurred in the area .
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PICKENS , MISSISSIPPI
MONTHLY RAINFALL DATA (1)

19148-1964

Month Average Maximum Minimum Month Average Maximum Minimum

January 5.8 12.1 1.9 July 4.7 8.8 2.6
February 5.2 13.0 2.14 August 2.7 7.3 0.9
March 6.4 13.3 14.0 September 3.2 7.7 0.1
April 5.4 10.3 1.2 October 2.0 5.1 0.0
May 4.9 8.1 0.3 November 4.5 13.2 0.1
June 3.6 9.7 0.7 December 4.5 7.6 1.6
Annual 52.9 66.4 38.4
(1) Observed rainfall in inches

(2) Snowfall is generally light, averaging about 2 inches
annually and rarely lasts longer than a few days. Rainfall records
show that storm rainfall with the greatest intensities occur during
the winter and early spring, but may occur in any month . Precipi-
tation data for reporting stations in and adjacent to the basin are
shown on Table A-i.

d. Runoff. Runoff from the area varies from about 10 percent
of rainfall in the summer to about 85 percent in the winter and early
spring, depending on antecedent conditions, and intensity of rainfall.
Annual runoff from the area averages about 17 inches. Infiltration
rates were computed at selected gaging stations and varied from .01
to .09 inches per hour.

e. Streamfiow records. Main stream gages have been maintained
at Kilm.tchael, West , Pickens, Bentonia, and Bovine, Mississippi , for
a number of years. Stations at Pickens and Bovina, Mississippi, are
maintained by the U. S. Geological Survey. Table A-2 shows stage end
discharge data for all gages in the Big Black River Basin. Records
show that maximum stages of record at four of the five main stream
stations occurred in 1951. The maximum stage of record at Bovina,
Mississippi, occurred in 1961.

f. Floods. Major floods occurred in 1927, 1930, 191414, 1946, 1949,
1951, l95~ , and 1961. Three of the more recent floods are described
briefly in the following paragraphs:

(1) The 1951 flood resulted from the heavy rainfall of 27
March through 19 April 1951, when 12.6 inches and 13.5 inches of rain-
fall were measured at Vaiden and Germania, Mississippi, respectively.
Average storm rainfalls over the area ranged from 5 to 13 inches. This
storm produced maximum stages of record at all main stream gaging
stations with the exception of Bovina in the lower portion of the
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Stream and Location Type : Agency D.A. Zero Period of Recor d
of : : of : Fr~~ : To

:Cage : Gage

Big Black River at Kilmichael R C.E. 549 296.55 7/21/36 3/28/c

Big Black River at West R C.E. 985 249.74 7/21/36 1965

Big Black River at Pickens R U .S.G.S. 1,460 196.26 7/21/36 1965

Big Black River at Ragin WW C.E. 2,320 130.18 3/26/29 1O/1/~
1/28/32 9/26 IL

Big Black River at Bentonia R C.E. 2,340 130.18 10/4/47 1965

Bi g Black River at Bovina R ~~~~~~~~~~~~ 2 ,810 84.93 1/2/36 1965

Big Black River at Hankinson WW C.E. 48.42 7/22/36 12/lOd

Mulberry Creek at Kilmichael R C .E. 40 296.85 10/23145 8/l1/~

Zilpha Creek near ICosciusko C.S. U.S.G.S. 90 - 1953 1965

Doaks Creek near Canton C.S. U.S.G.S. 161 - 1948 1965

Bear Creek near Canton 8. C.E. 154 176.62 8/31/49 12/14~
C .S. C.E. 154 1958 1965
C.S. C.E. 1949 1965

Bear Creek near Canton (Hwy 51) C .S. C.E. 86.0 - 1951 1965

Bear Creek near Madison C.S. U.S.G.S. 24.2 - 1948 1955
C .E. 1951 1965

Tilda Bogue near Canton C.S. U.S.G.S. 19.2 - 1948 1965

Bachelor Creek near Canton C .S. U.S.G.S. 3.11 - 1953 1965

Bogue Chitto near Flora C .S. U.S.G.S. 127 .0 - 1953 1965

Clear Creek near Bovina C.S. U .S.G.S. Eat. 36.0 - 1953 1965

Fleetwood Creek near Bolton C .S. U.S.G.S.. - - 1960 1965

Unnamed Creek near Bolton C.S. U.S.G.S. - - 1952 1953
1960 1965

1/ Peak discharge fron crest stage gage .

2/ And other dates.

3/ Jan. 7, 1936 - Sep. 1938 ftum C.E. records.

4/ Measured flay .
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APPENDIX A
TABLE A-2

STAGE AND DISCHARGE DATA

Gage Disc
Zero : Period of Record Mnximtmi : Minimum Period of Record : Maxim

of : From : To Stage Da te : Stage : Ds” te : Prom To cfs : CFSM
CaRe : : : : 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

296 .55 7/21/36 3/28/60 17. 23 3/29/51 0.3 7/30/36 Aug 36 Dec 46 37 ,300 68

249.74 7/21/36 1965 24.09 3/30/51 0.38 9/ 22 — 23/56 Aug 36 Dec 46 47 , 000 48

196.26 7/21/36 1965 23 .7  HWM 12/29/26 1.38 10/5 , 8, 9/54 Aug 36 1965 49 ,400 34

130.18 3/26/29 10/1/31 34.7 5/23/30 10.3 10/11/46 Feb 29 Sep 31 - -
1/28/32 9/26/48 Jan 36 Dec 47

130.18 10/4/47 1965 31 .64 3/30/51 5,56 11/1’63 Jan 48 Sep 53 66 , 500 28

84.93 1/2 /36 1965 40.53 12/20/61 5.99 9/30-10/2/54 Jan 36 1965 63 , 500 23

48.42 7/22/36 12/10/46 42.2 2/21—22/37 -1.5 11/4—7/39 — — - -

296.85 10/23/45 8/11/53 16.45 3/29/51 0.6 2/18-19/47 Oct 45 Dec 46 - -

- 1953 1965 27.49 4/13/55 - - - - 16 ,000 V -

1/- 1948 1965 18.46 1/7/51 — - - - 12 ,600 — 
-

176.62 8/31/49 12/14/57 19.49 4/30/53 2.90 9/3/49 V - - - -
1958 1965 196 .4 Jan . 62 - - - -
1949 1965 215. 63 219162 - - - - - —

.0 - 1951 1965 222.22 4/30/53 - - - — 7 , 300
1/

. 2 - 1948 1955 16.04 4/29/53 - - - - 7,300 —

1951 1965 254 .86 2/9/62 - - - —
.2 - 1948 1965 19.00 4/29/53 — - — — 8 , 800 -

1/
.11 - 1953 1965 17.78 4/29/53 - - — — 991 — -

1/
•0 - 1953 1965 20.88 4/30/53 - - - - 21 ,000 — -

1/
- 1953 1965 29.53 4/11/62 - - - - 18,000 — -

1/- 1960 1965 23.49 8/22/60 - - - - 4,400 — 
-

1/— 1952 1953 97.75 1953 - - - - 860 — 
-

1960 1965 97.04 8/22/60

-F--- 
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_____ 
Discharge

_____ 
Period of Record Maximum : Minim um Mean
From To cfs : CFSM Date : cfs CFSM : Date Annu al

Aug 36 Dec 46 37,300 68 3/29/51 5 .009 8/15/56 614

56 Aug 36 Dec 46 47,000 48 3/30/51 21 .021 10/21/52 1 ,290

/54 Aug 36 1965 49,400 34 3/28/51 27 .018 8/31-9/1/43 1 ,809

Feb 29 Sep 31 - - - - - - -
Ja n 36 Dec 47

Jan 48 Sep 53 66 , 500 28 3/30/51 39 .017 8/16/30 2 , 870

2/54 Jan 36 1965 63,500 23 12/20/61 65 .023 10/2 /54 3,340

19 - - - - - - - - -

47 Oct 45 Dec 46 — - - — - - -
- - 16,000 ~ / - 4/13/55 - - - -

1/— — 12 ,600 — 1/7/51 — — — —

- - 7,300 LI - - - -
- - 7,300 4/29/53 - - — —

— — 8,800 ~
/ - 4/29/53 - - - -

1/— — 991 — — 4/29/53 - - — -
1/- - 21 ,000 — — 4/30/53 - - - —

- - 18,000 - 4/11/62 - - - -
1/- - 4,400 — - 8/22/60 - - - -
1/- — 860 — - 8/22/60 - - - -

L ~A- 4 1
- . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ SI~~~~~~ I-.-Vw4~~~~~~I~~~ r.- ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ 
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basin. Since this flood produced maximum stages of record at most
stations , it was selected as the basic flood for this study.

(2) The 1958 flood was produced by storm rainfall of 24
April through 6 May, which measured 11.0 inches at Vaiden , Mississippi ,
and 10.8 inches at Canton, Mississippi . This flood produced the third
largest peak stages and flows of record for the lower half of the

t bas in .

(3) The December 1961 flood resulted f rom rainf all which
occurred from 4-18 December , with measured amounts of 12.4 inches and
13.9 inches at Canton and Germania , Mississippi , respectively . This
storm prod uced genera l heavy rainfalis throughout the entire basin ,
averaging in excess of 10 inches over the drainage area . The second
largest peak flows and stages of record were observed throughout the
basin as a result of this storm, with the exception of Bovina , Missis-
sippi, where it produced the maximum of record . The 1961 storm rain-
fall was about the same magnitude as the March-April 1951 storm , with
observed peak flows and stages only slightly lower. At Bovi na , Mis sis-
sippi , floods similar to the 1961 flood have a recurrence of about
once in 50 years , as compared to the 1951 flood ma gnitude which could
occur about once every 15 years. For reaches above Bovina, Mississippi ,
recurrence intervals average about once in 15 years for floods compara-
ble to the 1961 magnitude , and about once in 20 years for floods of
the 1951 magnitude.

3. BASIC HYDRAULICS

a. Unit hydr-ographs. Unit hydrographs were derived from observed
flows at Kilmichael and West on the main stem of the Big Black River
and Bear Creek near Canton, Mississippi, for selected storms, in
accordance with procedure outlined in EM 1110-2-1405, ‘Flood-Hy drograph
Analysis and Computations,” dated 31 August 1959. When comparing
coefficients from these studies with Snyder’s coefficients Ct and Cp
640, indications were that these areas have flattei slopes and slower
runoff than typical hill areas.

b . Derivation of local inflows for routing computations. The
Big Black River drainage area was subdivided into subbasins as
delineated by the Soil Conservation Service. Some minor modifications
in indicated square mileage were made to subbasin drainage areas as
furnished by the Soil Conservation Service in order to conform with

C established square mileage at the five key gaging stations. Local
inflows for each subbasin were computed from synthetic unit hydro-

• graphs. Since observed gage and discharge data were very limited
for small hill tributaries within the basin , curves were established
to derive coefficients for unit hydrographs. These curves were based
on data from other studies and are similar to curves used in the
Cape Fear , North Carolina , basin study.

A-5
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c. Rainfall and runoff. Average rainfall and runoff amounts
were computed and used uniformly for all subbasins within each
routing reach . Rainfall excess amounts were determined to approximate
the runoff shown by discharge records at gaging stations, and correlated
with reasonable infiltration indices. Infiltration rates used for the
variou~ areas in the basin vary from .01 to .06 inches per hour .

d. Tributary reservoir design. Seventeen locations were selected
ar~ potential sites for tributary reservoirs. Design of these reservoirs
was based on criteria as outlined in EM 1110-2-1101, “ Project Formula-
tion and Design Criteria for Small Dams,” dated 20 December 1957.
Studies show that the reservoirs have about 10 inches of detention
storage. Releases from the reservoirs were assumed to be 5 CFSM , with
empT~ying period varying from 4 to 6 weeks. If these tributary reser-
voirs were in effect , the drainage area controlled would be about 33
percent or 940 square miles of the 2,810 square mile drainage area
above Bovina, Mississippi . Sun~nary of tributary reservoir sites is
shown on Table A-3.

e. Soil Conservation Service reservoir design. The Soil Con-
servation Service has 21 flood detention structures currently in
operation and propose an additional 203 for future construction .
Detention storage in these reservoirs was based on a 50-year frequency
storm rainfall and about 5 inches of runoff. The emptying period
required is about 2 weeks if the reservoirs are filled to full pool.
Releases vary from 5 CFSM at low pool to about 20 CFSM at full pool
and average about 15 CFSM. There are 91 of the proposed 203 Soil
Conservation Service structures not controlled by the Corps of
Engineers tributary reservoirs located above Bovina, Mississippi . If
all 91 structures were constructed , an additional 12 percent of the
drainage area would be controlled . Summary of Corps of Engineers
tributary and Soil Conservation Service reservoir sites is shown on
Table A-3 .

f. Routine procedures.

(
~

) The Big Black River Basin was divided into the following
routine reaches:

(a) Above Kilmlchael.

(b) Kilmichael - West.

(c) West - Pickens.

(d) Pickens - Bentonia .

(e) Bentonia - Bovina .

‘ : ) The ends of reaches are at gaging stations where routed
flow reproductions of observed discharges were made. Routings were

A-6
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APPENDI X A

TABLE A-3
CE TRIBUTARY AND SCS

SUMMARY OF RESERVOIR SI~~~

Tributary : : scs
:Dralnage: Reservoir Sites :Uncontrolled:Reservoir Sites

Reach : Area :Number ; D.A. : Drainage :Nuxnber:Additiona l
Sq. Mi.: of :Controlled : Area : of :D.A. Contr .

Sites: Sq.. Mi. : Sq. Mi. :Sites : Sq,. Mi.

Head to
Kilmichael 559 5 177 293 17 82

Ki lmichael -

West 436 2 170 196. 26 69

West - Pickens 475 3 180 235 23 61

Pickens -

Bentonia 880 5 215 5i4 42 149

Bentonia -

Bovina 570 3 200 269 5 15

Total above 2/Bovina, Miss. 2,810 17 942 1,506 112 — 376

SCS structures on tributaries not controlled by CE tributary reservoirs.

Includes 21 SCS structures completed and in operation.
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made by the Progressive Average-Lag method . Routing constants as
determined by these check routing reproductions of the 1951 flood
were used in determining the effects of the small reservoirs. Since
it was impracticable to make detailed routings -for long periods of
record , variations amounting to 25, 50, 75, and 100 percent of the
1951 flood were routed to determine deductions for varying magnitude
of flows. A typical comparative hydrograph of observed flows and - - -

variations of the 1951 flood is shown on Plate A—I. Data from these
computations were used to construct curves of observed and modified
peok flows at main stream gaging stations. The effects of various
combinations of Corps of Engineer tributary and Soil Conservation
Service reservoirs and channel improvement works were determined from
these curves. - - -

4. PLANS STUDIED

a. Main stem reservoir. A detail study was made for a main stem
reservoi r with purposes of flood control , hyd roelectric power and
recreation. A site was selected approximately 12.5 miles above Bovine,
Mississippi , (referred to as the Edwards site ) as having the best
potential for developaent. The dam at the Edwards site would be of
earthfill  with crest elevation 201.0 feet , mea n sea level , 75 feet
above mean valley. The minimum pool at elevation 160.0 feet, mean sea
level , has an area of 29,000 acres . Power pool storage amounts to
710,000 acre-feet and the flood control storage amo unts to 1,000,000
acre-feet, equivalent to 7.0 inches of runoff. The reservoir would
provide for a power installation of 28,000 kilowatts , with an average
net head of 50 feet. Pertinent data are shown on Table A-9. A
reservoir at this site would control about 80 percent of the basin ’s
drainage, and would give the best reduction in peak stages at Bovina,
Mississippi . Table A-8 shows the reductions in peak stages for the
years 1940-1965.

b. Tributary reservoirs. Seventeen tributary reservoirs were
studied varying in drainage area from 8 to 150 square miles. Pertinent
data are shown on Table A-b . The total area controlled amounted to
940 square miles or about 35 percent of the area above Bovina, Missis-
sippi. Reservoir inflows were routed through storage to obtain outflows.
These were added to local flows from the uncontrolled areas and routed
through river reaches us1~ig the “average lag” method . Controlled and
uncontrolled areas are shown on Table A-3. The reductions in stages
from tributary reservoirs for peak stages during 1940 through 1965
varied from less than 0.5 foot to 3.0 feet and average about one foot
as shown on Table A-S through A-8. The 112 Soil Conservation Service
floodwater retarding structures on tributaries not controlled by the
reservoirs produced additional stage reductions averaging about 0.5
foot from Kilmichael to Bentonia, and about one foot at Bovine.

c. Channel improvement.

(1) Channel enlargement or combinations of channel clearing,
cleanout , and enlargement were used to provide sufficient improvements

A-B



to pass the design flows at design elevations for the several plans
studied . Backwater computations were made to determine water surface

profiles for improved conditions using Manning ’s formula, ~ 
1.486

ar 2/3 1/2
, with “n” values ranging from .030 - .035 for channel

enlargement, .040 for channel cleanout, .045 for channel clearing ,
and .050 - .060 for existing conditions . Channel improvement works
required to contain flows within banks were determined for the
following two alternates:

(a) Three-year frequency flow, May-October.

(b) One-year frequency flow, May-October.

(2) The design fbowline and the fbowline for design flows
under existing conditions are shown on Plates 5 and 6 of the main
report. These channel improvement requirements , together with
various combinations of Corps of Engineer tributary and Soil Conser-
vation Service reservoirs, were studied . The effects of channel improve-
ment works on annual peaks for selected plans at the five key gaging
stations are shown on Table A-S through A-8. Some flooding will occur
during the period of release from the Soil Conservation Service reser-
voirs but the duration will be short and occur generally after stages
of greater magnitude. Stage hydrographs shown on Plate A-l illustrate
the effect of Soil Conservation Service reservoirs on variations of
the 1951 flood at West, Mississippi. Channel improvement to contain
SCS reservoir emptying flows within banks was found to be not
economically justified .

d. Levees. Levee grades for the areas studied near Goodman and
near the mouth of Apootka Creek were based on the 1951 flood of record
confined with 3 feet freeboard .

5. FEEQU~~CIES

Frequency statistics. Frequency statistics were computed for all
plans studied for each reach above Bovina , Mississippi , as outlined
in “Statistical Methods in Hydrology ,” published under CWI Project
CW-15l by the Sacramento District, Corps of Engineers. A typical
array of frequency curves is shown at West, Mississippi , on Plate A-2.
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APPENDI X A

TABLE A-9
PERTINENT DATA

EDWAR L6 R~EERVOIR

Alternative
Multi- Projects
Purpose : F. C. : Power

Item Unit F. C., and and
Power : Eec. : Eec .

: : and Rec .

DRAINAGE AREA sq. mi. 2 ,654 2,654 2,654
MINIMi.~4 POOL
Elevation ft. msl 160.0 165.0 160.0
Area acres 29,000 36,000 29,000
Storage ac. ft. 410,000 570,000 410,000

Inches 2.9 4.0 2.9

POWER POOr1
Elevation ft. msl 177.0 - 177.0
Area acres ~6,ooo - 56,000
Storage ac. ft. 710,000 - 710 ,000

Inches 5.0 - 5.0

FLOOD CONTROL POOL
Elevation ft. msl 191.0 184.0 -

Area acres 88,000 70,000 -

Storage ac. ft. 1,000,000 990,000 -

Inches 7.1 7.0 -

SURCHARGE POOL
Elevation ft. msl 195.3 188.2 186.2
Area acre s 101,000 81,000 76,000
Storage ac. ft. 440,000 320,000 600,000

Inches 3.5 2.3 4 .2
DAM - Earthfill
Crest Elevation ft. msl 201.0 194.0 192.0
Freeboard - f t .  5.7 5.8 5.8

SPILLWAY - Cone.
Gravity

~~ Crest Elevation ft. msl 151.0 151.0 151.0
Crest length , net ft. 250 350 350
Gates, Tainter, No. No. 5 7’ 7

:; Size, W X H ft. 50 X 31 50 X 35 50 X 28
Peak Discharge efs

POWER
Installation kw 28,000 - 28,000
Dependab le Capacity kw 20,000 - 20,000
Average Annual Ener~~’ kw 96,000,000 -96,000,000

I 
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PERTINENT DA

Item Unit : Calabrella McCurtain : Wolf Mulberry : Poplar
Creek : Creek : Creek Creek 

— 
Creek

DRAINAGE AREA sq ml 45.2 38.6 44.6 44.7 81.2

ONE-INCH RUNOFF acre-ft 2,411 2,059 2,379 2,384 4,331
CONSERVATION POOL
Elevation ft rnsl 359.0 357.0 339.0 332.0 334.0( Area acres 620 520 510 790 1,200
Storage acre-ft 3,900 3,100 3,100 4,ooo 6,800

• Equivalent runoff inches 1.6 1.5 1.3 1.7 1.6

FLOOD CONTROL POOL
Elevation ft msl 377.0 374.0 356.0 348.0 3,500
Area acres 2,000 2,000 2,200 2,100 3,600
Storage acre-ft 23,100 19,800 22,700 23,000 4o,4oo
Equivalent runoff inches 9.6 9.6 9.5 9.6 9.3
Release rate-average cfsm 5 5 5 5 5

SUR CHARGE POOL
Standard project flood
Elevation ft msl 383.7 380.2 362.2 354.6 356.6
Area acres 2,700 2,700 2,900 2,800 4,800
Storage acre-ft 15,300 15,200 17,000 16,000 27,800
Equivalent runoff inches 6.3 7.3 7.1 6.7 6.4

100-year frequency flood
Elevation ft msl 380.8 377.6 359.7 351.9 353.9
Area acres 2,400 2,400 2,600 2,500 4,300
Storage acre-ft 8,000 7,700 9,000 9,000 15,800
Equivalent runoff inches 3.3 3.7 3.8 3.8 3.6

DAM
Crest elevation ft msl 387.0 384.0 366.0 358.0 360.0
Freeboard
Standard project flood ft 3.3 3.8 3.8 3.4 3.4
100-year frequency flood ft 6.2 6.4 6.3 6.1 6.1

OUTLET WOR}~
Number of conduits 1 1 1 1 1
Size

Diameter inches 48 42 48 48 60
Inlet invert elevation ft msl 350.0 346.0 326.0 322.0 322.0
Outlet invert elevation ft rnsl 348.0 344.0 324.0 320.0 320.0
Intake structure
Sluice gate - size inches 24 24 24 24 30
Riser - size ft 7X7 6x7 7X7 7)~7 8.5x8.5

Capacity at top FC pool cfs 280 210 300 280 470

SPI LLWAY
~ rpe Veg. Veg. Veg. Veg. Veg.
Crest elevation ft msl 377.0 374.0 356.0 348.0 350.0
Crest length ft 500 400 400 400 600
Peak discharge

- - 
- Standard project flood cfs 27,000 19,000 19,000 21,000 31,000

100-year frequency flood cfs 11,000 8,500 8,800 9,500 14,000 

~~~ - -
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APPENDIX A
TABLE A-b

PERTINENT DATA, CE TRIBUTARY RESERVOIRS
4cCurtain : Wolf : Mulberry : Poplar : Zilpha Sharkey : Apookta :Seneatcha : Big Cypress Vaug~an~~Th~~~~~T~
Creek Creek Creek Creek : Creek : Creek Creek Creek Creek Creek : Creek

38.6 44.6 44.7 81.2 89.0 20.6 59.0 99.7 78.8 8.t 8.0

2,059 2,379 2,384 4 ,331 4,747 1,099 3,147 5, 817 4 ,203 432 427

357.0 339.0 332.0 334.0 310.0 304.0 291.0 248.0 233.0 235.0 272.0
520 510 790 1,200 1,100 370 810 1,400 1,200 150 130

3,100 3,100 4,000 6,800 8,000 2,000 5,800 8,000 5,500 750 600
1.5 1.3 1.7 1.6 1.7 1.8 1.8 1.5 1.3 1.7 1.4

374.0 356.0 348.0 3,500 328.0 319.0 310.0 264.0 248.0 247.0 285.0
2,000 2,200 2,100 3,600 3,900 1,300 2,600 4,300 4,200 540 ~6o
19,800 22,700 23,000 40,400 43,500 10,600 29,700 4~,ooo 38,500 4,200 4,200

9.6 9.5 9.6 9.3 9.2 9.6 9.4 8.8 9.2 9.8 9.8
5 5 5 5 5 5 5 5 5 5 5

380.2 362.2 354.6 356.6 334.3 324.9 316.4 270.1 253.8 252.5 290.1
2,700 2,900 2,800 4,800 4,900 1,700 3,400 5,700 5,800 830 840
15,200 17,000 16,000 27,800 28,500 9,700 19,500 33,000 28,000 3,700 3,800

7.3 7.1 6.~ 6.4 6.0 8.8 6.2 6.2 6.7 8.6 8.9

377.6 359.7 351.9 353.9 331.8 322.4 313.8 267.8 251.7 250.1 287.9
2,400 2,600 2,500 4,300 4,4oo 1,500 3,100 5,200 5,200 700 720
7,700 9,000 9,000 15,800 16,500 5,400 10,500 19,000 17,000 1,700 1,800
3.7 3.8 3.8 3.6 3.5 4.9 3.3 3.6 4.0 3.9 4.2

384.0 366.0 358.0 360.0 338.0 328.0 320.0 274.0 257.0 256.0 294.0

3.8 3.8 3.4 3.4 3.7 3.1 3.6 3.9 3.2 3.5 3.9
6. 4 6.3 6.1 6.1 6.2 ~.6 6.2 6.2 5.3 5.9 6.1

1 1 1 1 1 1 1 1 1 1 1

42 48 48 60 60 36 48 66 60 24 24
346.0 326.0 322.0 322.0 293.0 292.0 272.0 232.0 220.0 221.0 264.0
3~44.0 324.0 320.0 320.0 291.0 290.0 270.0 230.0 218.0 219.0 262.0

24 24 24 30 30 18 24 36 30 12 12
6xi 7X7 7X7 8.5x8.5 8.5x8.5 5.5X5.5 7X7 9X9 8.5x8.5 4X4
210 300 280 470 520 150 330 620 470 60 50

Veg. Veg. Veg. Veg. Veg. Veg. Veg. Veg. Veg. Veg. Veg.
374.0 356.0 348.0 350.0 328.0 319.0 310.0 264.0 248.0 247.0 285.0
400 400 400 600 700 150 600 700 500 100 100

19,000 19,000 21,000 31,000 34,000 6,600 30,000 33,000 22,000 4,000 3,600 2
8,500 8,8oo 9,500 14,000 i6,ooo 2,900 14,000 16,000 11,000 1,700 1,500 1
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:Seneatcha Big Cypress : ~~~~~~~~~~~~~~~~ Doaks Panther : Bogue : Porters : Bear
Creek : Creek : Creek Creek : Creek : Creek :Chitto --Cox Creek

99.7 78.8 8.i 8.0 103.2 17.4 151.0 35.3 14.3

5,817 4,203 432 1427’ 5,504 928 8,053 1,883 763

248.0 233.0 235.0 272.0 238.0 219.0 179.0 158.0 205.0
1,400 1,200 150 130 1,900 4~o 2,000 500 160
8,000 5,500 750 600 10,000 1,300 12,100 2,800 1,000
1.5 1.3 1.7 1.14 1.8 1.4 1.5 1.5 1.3

264.0 248.0 247.0 285.0 253.0 230.0 196.0 174.0 228.0
4,300 4,200 540 560 5,200 1,200 6,900 1,700 560
47,000 38,500 4,200 4,200 50,000 9,000 69,900 17,700 7,500

8.8 9.2 9.8 9.8 9.1 9.7 8.7 9.4 9.8
5 5 5 5 5 5 5 5 5

270.1 253.8 252.5 290.1 259.1 235.7 201.8 180.4 235.2
5,700 5,800 830 840 7,200 1,800 9,100 2,24.00 800

33,000 28,000 3,700 3,800 38,000 8,400 48,000 12,400 5,000
6.2 6.7 8.6 8.9 6.9 9.1 6.0 6.6 6.6

267.8 251.7 250.1 287.9 256.8 233.3 199.8 177.6 231.9
5,200 5,200 700 720 6,400 1,500 8,300 2,100 680
19,000 17,000 1,700 1,800 23,000 4,500 29,000 6,500 2,500

3.6 4.0 3.9 4.2 4.2 4.8 3.6 3.5 3.3

274.0 257.0 256.0 294.0 263.0 239.0 205.0 184.0 239.0

3.9 3.2 3.5 3.9 3.9 3.3 3.2 3.6 3.3
6.2 5.3 5.9 6.1 6.2 5.7 5.2 6. Ii- 7.1

1 1 1 1 1 1 1 1 1

66 60 24 24 66 36 78 24-2 30
232.0 220.0 221.0 264.0 220.0 209.0 162.0 142.0 192.0
230.0 218.0 219.0 262.0 218.0 207.0 160.0 140.0 190.0

36 30 12 12 36 18 42 24 18
9X9 8.5X8.5 4x4 4X5 9X9 5.5X5.5 biXib 6x7 5X5
620 470 60 50 630 130 910 220 100

Veg. Veg. Veg. Veg. Veg. Veg. Veg. Veg. Veg.
2614.0 248.0 21i.7.0 285.0 253.0 230.0 196.0 174.0 228.0

700 500 100 100 600 150 1,000 400 200

33,000 22,000 4,000 3, 600 28 ,000 6 ,300 43, 000 20,000 12,000 - CI

16,ooo 11,000 1,700 1,500 14,000 2,900 23,000 8,4oo 4 ,800
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APPENDIX B

BIG BLACK RIVER BASIN
ECONOMIC BASE SUMMARY

1. INTRODUCTION

This presentation is a summary of the data included in an Economic
Base Study prepared by Michael Baker , J r . ,  Inc., Jackson, Mississippi ,
and studies made by the U. S. Department of Agriculture . Two areas
are summarized : the study area and the flood plain of the Big Black
River . Information presented for the flood plain will be limited to
its agricultural resource .

2. ThE STUDY AREA

a. Delineation of the study area. The study area encompasses a
total of 4,467,100 acres in the State of Mississippi . This area in-
cludes the counties of Attala , Carroll, Choctaw , Claiborne , Hinds,
Holmes, Madison , Montgomery, Warren, Webster , and Yazoo . All data
presented in this paragraph except for land usage does not include
the eastern portion of Hinds County, which includes Jackson , Missis-
sippi. The Big Black River Basin drainage area includes only portions
of these counties amounting to approximately 2,112,000 acres. All
data included in paragraph 2 is presented for the study area . Agri-.
cultural uses of land in the study area account for 4,238,400 acres as
compared to 228,700 acres devoted to other uses with less than one
percent of the total area being surface water. Of that land devoted
to agricultural uses, approximately 58 percent is forest land , 22
percent cropland , 15 percent pasture land , and 5 percent other land .

b. General economic growth.

(i) Population and population projections. The population
of the study area after 19140 realized a decline through 1965; however,
the projected population is expected to be 248,000 in 1980 and reach
379,000 in 2015. The urban proportion of this population is forecast
to realize a substantial increase , and the rural nonfarm portion some
increase. The rural farm population is expected to decrease to 31,000
in 1980 and 23,000 in 2015. The reversal of an overall population
decline is expected to occur due to the growth of Vicksburg and the
area surrounding Jackson . Population of the study area for the period
1930 to 2015 is shown in the table below.
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TABLE B-I
POPLTU~TION OF THE STUDY AREA

(in thousands)

:Fstimate : Projected
I € ; ~. : 1931) : t -~14o : 1950 : 1960 : 1965 : 1980 : 2015

TJri an 41.1 5~~.7 6i.o 73. 0 78.1 100.0 219.4
Bur~ I

Farm 195.9 202.2 1)45.3 71.4 52.0 30.7 23.0
Norifarrn 36 .4 43.9 60.0 97.5 105.3 117.8 136.6
To’aI 2714.0 298.8 266.3 241.9 235 .4 248.5 379.0

Source : Economic Base Study of the Pascagoula, Pearl and Big Black
River Basins Study Area, Volumes I and II, Michael Baker, Jr.,
Inc . -

(2) Labor force. The labor force of the study area decreased
by 33 percent from 1930 to 1960. It is expected to reach a low point
and then return to the 1960 level by 1980. The labor force is projected
to continue on an upward trend to the year 2015. Table B-2 shows the
labor force in the study area for the period 1930 to 2015.

TABLE B-2
THE LABOR FORCE OF THE STUDY AREA

Year Labor force Participation rate
(percent)

1930 119, 200 66.8
19140 1i14,ooo 56.7
1950 - 9)4,000 53.8
1960 80 , 300 52.0
1965 (estimated) 77,300 51.0
l9~0 (projected) 81,900 5�.2
2015 (projected) 1214,900 53.1

Per centage of population 114 years old and over in the labor force.
Source : Economic Base Study of the Pascagoula, Pearl and Big Black

River Basins Study Area, Volumes I and II, Michaei Baker7Jr.,
Inc. 
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(3) Employment.

(a) Agricultural employnient, which includes those persons
employed in agriculture , forestry and fisheries , has declined steadily
in the study area . In 1930, almost three-fourths of the jobs were agri-
cultural, by 1960 this ratio dropped to one-fourth , and is expected to
fall to slightly over one-twentieth by 2015. Agricultural employment
in the study area is shown in Table B-3.

TABLE B-3
EMPLOYMENT BY MAJOR CATEGORIES IN THE STUDY AREA

NonagriculturalYear Agricultural Manufacturing . Totalnonnianufacturing

1930 83, 014 4 ,303 27, 610 114 ,927
1940 63,193 5,836 30,990 100,019
1950 141,806 7,596 140,350 89,752
1960 20,146 10,714 43 ,304 ~4,i64
1965 (est)  14 ,600 11,670 43,900 70,200
1980 (proj) 8,500 15,010 48,600 72,100
2015 (proj ) 6,ooo 31,440 71,800 109,200

Source: Economic Base Study of the Pascagoula, Pearl and Big Black
River Basins Study Area, Volumes I and II, Michael Baker , Jr.,
Inc.

(b) Employment in manufacturing includes those persons
involved with the mechanical or chemical transformation or organic and
inorganic substances into new products. A slight increase in manu-
facturing employment occurred during the period 1930 to 1960. This
trend is expected to continue and will reach an alltime high by 2015.
The manufacturing category of Table B-3 includes major water-using
manufacturing industr ies .  A further breakdown of employment in manu-
facturing is indicated in Table B-4.

(c) The nonagricultural, nonnianufacturing category
includes those persons employed in mining, construction , transportation
and communications, utilities, wholesale and retail trade, finance,
insurance and real estate services, government and all other industries
not included in the manufacturing category. This category has dominated
the employment categories since 1960 and will continue its domination,
reaching an alltime high by 2015. Table B-5 presents a breakdown of
the nonagricultural, nonmanufacturing category.
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TABLE B-4
~T!JDY AR EA EMPLOY~~~ T IN MAN UFACTURING INDUS TRIES

Major Groups 1930 1940 1950 1960 1965 1980 2015

~ext lies 124 279 382 145 130 - 
180 2140

Apparel 30 29 258 1,673 1,740 2,670 6,870
Lum ber , Wood ,
& Furniture 3,459 4 ,655 5,274 5,283 3,960 2 ,7 00 3,250

Printing and
Fubl iuh i ng 6~ 173 183 288 280 330 670

Stone . Clay,

~ Glass - 9 28 150 220 320 880
Fab . Metals - 9 45 271 310 45o 990
Machinery (except

e1ect~rical) — 20 195 513 730 1,370 3,1490

Electr ica l  machinery - - 3 560 780 1,430 3,580
Transportation equip. - 14 186 650 670 1,150 2 ,950
Others 255 58 98 3314 6140 960 1,490
Major water-using 379 6oo 945 1,857 2,210 3,570 7,030
Total 4,303 5,836 7,596 10,714 11,670 15,010 31,1450

Includes tobacco manufacturers , rubber and plastic products , leather
and leather products, instruments and related products, ordnance and
accessories and miscellaneous manufacturing industries except in 1930,
when adequate data were not available to determine classifications .

Includes food , pulp and paper, chemical, petroleum and primary
metal industries. Food and chemical industries have dominated
this major group in the past and will continue this domination in
the future .

Source: Economic Base Study of the Pascagoula, Pearl and Big Black
River Basins Study Area, Volumes I and II, Michael Baker, Jr.,
Inc.
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TABLE B-5
STUDY AREA EMPLOYI€NT IN NONAGRICULTURAL-NONMANUFACTLJR ING

Estimated ~~rojected
Major Groups : 1930 : 1940 : 1950 : 1960 : 1965 l9~3O : 2~I5
Mining 81 573 573 4314 480 490 5140
Construction 1,411-5 3,591 4,485 4,5142 4,590 5,060 7,880
Transportation and( communication 3,864 2,393 2,94)4 2,831 2,850 2,900 3,140
Utilities 902 1462 701 919 950 1,050 1,280
Wholesale and

retail trade~ 6,592 7,564 11,189 10,992 11,180 12,610 19,410
Finance, insurance

and real estate 757 809 1,185 1,761 1,770 1,830 3,240
Services 10,220 10,697 9,226 10,914 11,050 12,460 18,500
Government 2,698 3,967 8,628 9,336 9,510 10,650 16,000
Other 1,051 934 1,558 1,529 1,530 1,550 1,810

Total 27,610 30,900 40,350 43,304 43,900 48,600 71,800

Source: Economic Base Study of the Pascagoula, Pearl and Bi~ Black River
Basins Study Area, Volume I and II, Michael Baker , Sr., Inc.

(4) Income - ‘ast, present and future.

(a) Per capita income in the study area is considerably
below the national average. In 1960, per capita income was $1,139, and
the national average was $2,271. Although the projected per capita
income is expected to increase substantially by 2015 in the study area ,
the difference between it and the national average is expected to
exist for many years. Total personal and per capita income in the
study area is shown on Table B-6.

TABLE B-6
TOTAL PERSONAL AND PER CAPITA INCOME OF THE STUDY AREA

Total personal income : Per capita income
Year : (in millions) (~n dollars)

1930 96.9 353
1940 136.5 457

C 
1950 223.9 84o
1960 275.5 1,139
1965 (estimated) 311.8 1,325

• 1980 (projected) 433.2 1,731
2015 (projected ) 1,088.7 2,873

Source : Economic Base Study of the Pascagoula, Pearl and Big Black River
Basins Study Area, Volumes I and II, Michael Baker , Jr., Inc .
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(b) Total personal income is made up of five major
components. The sum of wage and salary income, property income,
proprietorship income, transfer payments, and other personal contri-
butions for social insurance equals total personal income . (The break-
down of total personal income by major sources is shown on Table B-7.)
Wage and salary income has accounted for the largest share of personal
income and will continue to do so in the future . Wage and salary
includes income of employees in farm and nonfarm business in addition
to several other minor components.

TABLE B-7
TOTAL PERSONAL INCOME BY MAJOR SOUR CES IN THE STUDY AREA

(in millions) ~•/

:Wage &: Other:Propri-: Prop- : : LessTotal TransferYear : :salary : labor: etors : erty : : socialincome . payments:lncome:income : income:income: :insurance

1930 96.6 48.2 0.5 32.3 12.8 3.1 0.2
1940 136.4 68.4 3.0 ~1.7 12.7 5.4 0.8
1950 223.9 112.8 i.8 67.6 17.5 26.9 2.7
1960 275.4 166.0 5.1 55.8 25.8 29.8 7.1
1965 (est) 311.8 192.0 5.8 58.7 31.0 32.8 8.5
1980 (proj) 433.2 282.5 8.0 67.5 49.6 52.3 26.7
2015 (proj ) 1,088.7 752.0 22.0 138.4 127.7 1314.7 86.1

In 1962 dollars.

Source : Economic Base Study of the Pascagoula, Pearl and Big Black
River Basins Study Area, Volumes I and II, Michael Baker, Jr.,
Inc.

(5) Households of the study area. The 1960 composition of a
household consisted of all persons occupying a housing unit. A housing
unit includes a house , an apartment, a group of rooms, a single room ,
trailers , camps , boats , and railroad cars when occupied as separate
living quarters. Out-migration of family farming groups from the
study area during the period 19140 to 1960 caused a definite decline
in the number of households. This decline is expected to continue
until after 1965 at which time an increase is forecast, due largely
to the overflow of Jackson ’ s residential areas in the study area . The
number of households in the study area is shown on Table B-8.
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TABLE B-8
NUMEE? OF HO1~EEHOLDS IN THE STUDY AREA

Year Number

1930 67,100
1940 75,300( 1950 69.400
1960 63,700

• 1965 (estimated) 62,600
1980 (projected) 68,6oo
2015 (projected) 111,500

Source : Economic Base Study of the Pascagoula , Pearl and Big Black River
Basins Study Area , Volumes I and II, Michael Baker, Jr., Inc .

(6) Sunimation of general economic growth. The study area is
characterized by a predominantly rural, sparsely populated economy.
Its growth has been and is expected to continue to be affected by lack
of employment opportunities resulting from the gradual changeover from
an agricultural to a diversified economy. The influences of the western
portion of Hinds County and Warren County are expected to check past
economic declines before 1980.

c. Agriculture - past, present, and future.

(1) Number and average size of farms. The total number of
farms in the study area has realized a steady and rapid decline since
19411-. As the total number of farms has decreased , the average size of
farms has increased steadily and becomes an important factor in deter-
mining the structure of the industry in the area . The decline in number
and rise in average size of farms is forecast to continue through 2015.
The number and average size of farms in the study area is shown on
Table B-9.

TABLE B-9
Nt~~ER AND AVERAGE SIZE OF FARMS IN TEE STUDY AREA

Number of : Average size ofYear

C
: farms : farms (acres)

1944 37,184 99.6
1949 33,750 111.7
1954 29,325 128.7
1959 18,911 176.4
1980 (projected) 8,8oo 360.0
2015 (projected ) 7,700 380.0

Source: United States Census of AgrIculture, 1939, 19149, 1954, and 1959.
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(2) Number of farms by class. Another important facet in
determining the economic importance of agriculture to the study area
is by trend in number of farms by economic class. This trend is shown
in Thble B-b .

TABLE B-b
NUMEER OF FARMS BY CLASS IN THE STUDY AREA

11 : ProjectedClass 
: 

1959 : 1950 : 20~5

Commercial: 10,963 5,500 5,200
Class I 240 300 300
Class II 256 300 400
Class III 5143 ~400 500
Class IV 9145 600 900
Class V 3,068 1,500 1,300
Class VI 5,911 2,400 1,800

Part-time farms 14,996 2,200 2,100

Part-retirement fa rms 2,887 1,100 400

Total 18,8146 8,800 7,700

Class I - Sales of $40,000 and over.
Class II - Sales of $20,000 to $39,999.
Class III - Sales of $10,000 to $19,999.
Class IV - Sales of $5,000 to $9,999.
Class V - Sales of $2,500 to $4 ,999.
Class VI - Sales of $50 to $2,499 (provided the farm operator was

under 65 years of age, and (1) did not work off farm 100
or more days and (2) income received in household from
nonfarm sources was less than total value of farm
products sold.)

Source: United States Census of Agriculture, 1939, 1959, 1954, and 1959.

(3) Total land use. The agricultural land base for the study
area has fluctuated between 3.0 and 3 .5 million acres for census years

• since 1934. The projections of the agricultural land base for 1980 and
2015 are essentially within these limits, although they show a slight
decline after 1980. Major land uses within the study area for 1958-
1959, and projections to 1980 and 2015, are shown in Table B-li, along
with the trends in the changing structure of the different land uses.
The projected decrease in the agricul t ural land base will be placed
into nona gricultural land uses.

~~~~~~~1 
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TABLE B-li 1/TOTAL LAND WE IN WE STUDY AREA (AcR~z) —

Land Use 1958-1959 
1980 

Projected

Agricultural: 5,238,400 4,210,900 4,036,900

Farmland 3,063,587 3,168,200 2,929,900
(,. Harvested cropland 540,099 500,000 418,000

Pastured cropland 351,300 374 ,200 325,000
Idle cropland 122,340 100,000 101,200
Woodland 1,322,350 1,450,000 1,342,000
Pasture 611,846 650,000 653,700
Other land 115,652 105,000 90,000

Forest land (not on farms) 1,174,813 1,022,700 1,107,000

Nonagricultural: 228,700 256,200 430,200

Federal land (nonforest) 24,600 13,900 114,900
Urban and build -up areas 168,800 200,000 370,000
Water areas 35,300 42,300 45,300

Total Land Area 5,467,100 4 ,567 ,100 4 ,46~ ,loo

Includes all of Hinds County. 
- 

- -
Source : United States Census of Agriculture, 1959.

(4) Percentage of crop distribution. The total acreage
devoted to the major crops of the study area and the percentage of
crop distribution is presented in Table B-12.

TABLE 3-12
ACREAGE OF CROPS HARVESTED AND PERCENTAGE OF CROP DISTRIBUTION

IN THE STUDY AREA

Thousand Acres : Percent ageCrop : 19514 : l95~~ : 1950 : 20~5 : 1954 : 1959 : 1950 : 2015
Cotton 2)47 172 169 183 314.7 31.9 33.8 53.8
Corn 225 17)4 80 43 31.7 32.2 16.0 10.3
Soybeans 55 60 10]. 76 7.7 11.1 20.2 18.2

C Oats 42 27 31 20 5.9 5.0 6.2 14.8
Hay 78 67 79 63 11.0 12.4 15.8 15.0
Fruits, Veg.,

• Nuts & other 613 40 50 j~ 9.0 7.5 8.0 7.9
Total 711 5140 500 418 100.0 100.0 100.0 100.0

Source: United States Census of Agriculture, 1959.
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(5) Crop_yields. Crop yields per acre in the study area have
shown a healthy increase in the past. This trend is predicted to con-
tinue and will reach an ailtime high in 2015. Th~ pa.-t and projected
future yields of the major crops in the study arert ‘re presented In
Table B-13.

TABLE 3-13
CROP YIEL~~ OF MAJOR CROPS IN TEE STUDY AREA

Crop Units 1954 1959 
: Projected

Cotton lb lint/acre 353 510 651 929
Corn bu/acre 13.8 31.1 45 65
Soybean bu/acre 11 21 27 37
Oats bu/acre 314 37 51 60
Hay tons/acre 1.03 1.57 2.0 3.0

Source: Derived from United States Census of Agriculture, 1959.

(6) Receipts by source. Cash receipts from farm marketings
for 1954, 1959, and projections for 1980 and 2015 are presented In
Table B-IS., Gross receipts for cotton have always far exceeded any
other single item in agriculture. Projected cash intake indicates
that farm marketing receipts will continue to be dominated by cotton
crops. The only item ever to exceed cotton is the combined livestock
and livestock products. This Item is, however , a combination of’ all
livestock and livestock associated products.

3. THE FLOOD PLAIN

a. General.

(1) The economy of the Big Black River flood plain Is primarily
dependent upon agriculture. From all indications it will continue to
be predominantly influenced by agriculture and its related developnent.
For this reason, the discussion herein is confined to the flood plains
agricultural resource. Physical characteristics affecting agriculture
will be discussed as they relate to crop distribution , yields, and
net returns.

(2) The principal problem in the area is flooding. Flood
damages have resulted in crop losses, reduced yields, added production
costs, and replacement and maintenance cost to fixed improvements.
Persistent threats of flooding reduce the input of technolo~ r into
crop and pasture production.

3-10
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TABLE 3-14
CASH RECEIPT (~~ oss ) FROM FARM MARKETINGS

(ir~ $i,000)

Item 1954 1959 : Projected 
2015(2)

Crops:

Cotton 40 ,320 33,459 34 ,575 53, 1466

Corn 414 1,586 1,236 959

Soybeans 1,338 2,1477 5,812 6,002

Oats 395 313 879 670

Forestry products 1,543 2 ,274 2 ,500 3, 000

Other crops (2) 1,752 1,4149 2 ,0149 2 ,298

Livestock and livestock
products (3) 16,530 31,238 36,199 56,643

Total 62 ,292 72 ,796 83, 250 123, 038

Source: Derived from U. S. Census of Agriculture, 1959.

(1) 1959 dollars.

(2) Includes hay, vegetables, greenhouse and nursery, fruits and nuts ,
and miscellaneous other crops.

(3) Includes cattle, calves, dairy products , hogs and pigs, poultry and
poultry products, and miscellaneous other livestock and livestock
products.
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b. Delineation of the flood plain and general characteristics.
The flood plain, that land subject to flooding from the Big Black
River by the twenty-five year fresuency storm, comprises approximately
211,000 acres. The upper end of the flood plain begins in the south-
eastern part of Webster County, extends in a southwesterly direction
about 262 river miles to the Mississippi River near Grand Gulf in
Claiborne County, and has an average width of about two miles. This
plain has been divided into reaches for study and evaluation purposes
from the upper to the lower end . These reaches are as follows :

(1) Kilmichael Reach - mile 213.0 to mile 262.0.

(2) West Reach - mile 162.0 to mile 213.0.

(3) Bentonia Reach - mile 92.0 to mile 162.0.

(5) Bovina Reach - mile 0.0 to mile 92.0.

c. Size, location and soils associations by reach.

(1) Kilmichael reach is 149 river mIles in length and totals
145,500 acres with 10,500 acres cleared and 35,000 acres In woods. The
flood plain width varies from 1/2 mile at the upper end to 3-1/2 miles
near the lower end and averages about two miles. Counties in this
reach are Webster , Choctaw , Montgomery , and Carroll .

(2) West reach is 51 river miles long and totals 148 ,000 acres
wIth 11,100 acres of cleared land and 36,000 acres in woods. The
flood plain width varies at Intervals from 1-1/2 miles to 2-1/2 miles
in width and averages 2 miles wide. Counties in this reach are Attala
and HoLnes.

(3) Bentonia reach Is 70 river miles in length and totals
69,000 acres with 16,200 acres of cleared land and 52,800 acres in
woods. The flood plain varies at intervals from 1-1/2 miles to 2-1/2
miles, and the average width is 2 miles. Counties in this reach are
Madison and Yazoo.

(4) Bovina reach averages 1-3/14 miles wide along 92 river
miles and the width varies from 1/2 mile near Bovina to 3 miles near
the lower end of the reach ., Counties in this reach are Hinds, Warren ,
and Claiborne. There are 8,100 acre s of cleared land, 50,500 acres of
wood land , and a total of 148,500 acres.

(5) Loessial land resource areas within the Big Black River
3asin have contributed a major influence to soil characteristics and
associations in the flood plain. Approximately 75 percent of the Big
Black alluvium is predominantly loesslal. These loessial bottom land
soils total more than 350,000 acres, including upland valleys. Soil
series are Falays, Waverly, and Collins.
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(6) Loessial bottom land soils are relatively uniform, medium
textured and are conducive to easy breaking and cultivation. Herbicides
are more effective on uniform soils for adequate weed control. Water
infiltration and water-holding capacity of loessial alluvium renders
these soils important for high production of locally-grown crops and
desirable for the application of irrigation water.

(7) Approximately 25 percent of the flood plain is coastal
plain alluvium and is located principally in the Kilmichael reach. The
soils work well and produce high yields of locally-grown crops under
good land management. Dominant soils series are Mantachie, Bibb and
luka.

(8) The lower part of the Bovlna reach extends into the
Mississippi River flood plain. Soils in this portion are southern
Mississippi alluvium with Coxmnerce, Tunica , Bowdre, Sharkey, and
Dowling, the predominant soil series. The soils produce high yields
of adapted crops.

(9) Soils that are more capable of sustained high production
under intensive use are the moderately-well and somewhat poorly drained
association . Soil series in this association are Collins, luka,
Commerce , and Bowdre, which are moderately-well drained; and Falaya,
Mantachie, and Tunica which are somewhat-poorly drained . These soils
occur along the main river streams and old abandoned channels.

(io) Soils associated with poorly-drained Internal conditions
are Waverly, Bibb, Sharkey, and Dowling. These soils occur on flat or
depressed areas away from old or existing channels and are adapted to
most locally-grown crops.

(11) The existing flood hazard and inadequate drainage
prevents the utilization of otherwise productive land resources in the
Big Black River flood plain.

d. Agriculture in the flood plain.

(1) Flood duration and frequency are factors which affect
land use and crop distribution. Flooding from the Big Black River may
have a duration of one day, or more than one month, and may occur
during any month during the year. Floods that inundate lands for
long periods usually occur during winter and early spring. The
frequency of flooding varies by reach. Table B-l5 gives frequency

C 
and extent of flooding by reach for cleared , wooded , and total land.

(2) Land devoted to agricultural uses in the basin study area
is approximately 58 percent forest land, 22 percent cropland, and 15
percent pasture land. In the flood plain, land use distribution is

~8 percent forest land, 11 percent cropland , and 9 percent pasture
land .
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(3) Average yields of crops grown in the flood plain and the
average yields for 19514 and 1959 In the basin study area vary. Average
yields of corn and soybeans in the flood plain are greater than the
average yields of these crops in the basin study area . Average cotton
yields ~re less in the flood plain than in the study area . Cotton,
a long-season crop, is subject to greater yield reductions when planted
after  normal spring flood dates.  Potential crop yields are considerably

( 
higher in the flood plain due to the higher productive capacity of bottom -
land soils. Average annual equivalent yields under existing conditions
~ir’. the average yields expected to prevail for the foreseeable future
in the flood plain under present flooding conditions .

(14) Average annual equivalent yields, normalized prices,
and normalized costs were used to calculate net returns for crops
grown in the flood plain. These budgets are to be Interpreted as the
average net return expected under present flooding conditions for the
foreseeable future .

e. Projected agriculture under flood free conditions. Under flood
free conditions the flood plain would develop at a rapid pace due to
the highly productive bottomland soils and expected returns to land .
Extensive land clearing and a moderate change in cropland distribution
would be expected due to recent developments in soybean production.

C
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C-5 KIU4ICHAEL - NONCROP DAMAGE CURVE
c-6 WEST - NONCROP DAMAGE CURVE
C-I BENTONIA - NONCROP DAMAGE CURVE
c-8 BOVINA - NONCROP DAMAGE CURVE
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APPENDIX C
BIG BLACK RIVER BASIN
FLOOD CONTROL BENEFITS

1. GENERAL

a. This appendix contains a discussion of benefits computed for
each of the plans of improvement considered for the comprehensive flood
control development of the Big Black River. The Corps’ responsibility
for flood control in the comprehensive survey was limited to the main
stem portion, i.e., the flood plain of the Big Black River. Plans of
improvement considered included reservoirs, various size channel
improvements, levees, and navigation channels. Benefits were also
determined for these plans in combination with the Soil Conservation
Service ’ s floodwater retnetion structures.

b. The order of presentation in this appendix is as follows:
(1) the method of analysis used for estimating flood control benefits;
(2) calculations of flood control benefits including flood damages
prevented and increases in net returns to land; and (3) a summary of
flood control benefits.

2. METhOD OF ANALYSIS

a. Delineation of the flood plain by reaches.

(i) The flood plain of the Big Black River was divided into
four reaches to facilitate the development of flood control benefits.
All hydraulic data including stage area curves, stage frequency curves ,
stage reduction curves, etc., and all basic economic data furnished by
the Department of Agriculture was developed for the following reaches:

(a) Kilmichaei Reach - mile 213.0 to mile 262.0.

(b) West Reach - mile 162.0 to mile 213.0.

(c) Bentonia Reach - mile 92.0 to mile 162.0.

(d) Bovina Reach - mile 0.0 to mile 92.0.

(2) The area subject to flooding by the 25-year frequency
storm under existing conditions was designated as the flood plain for

t each reach for the analysis presented herein. Protection against the
25-year frequency storm would provide a degree of protection sufficient
for maximum agricultural development. Any benefits computed on lands
given protection from some higher frequency storm in an agric ultural
area would be arbitrary and open to criticism . The area subject to
flooding by the 25-year frequency storm was used to delineate the
flood plain in lieu of the maximum storm of record so that benefit
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computations for each reach would be on a comparative basis. (Fre-
quencies of the maximum storms of record for the four reaches vary
from 10 to 26 years.) Cleared , wooded , and total acreages in the
flood plain for each reach are as follows :

Cleared Wooded Total
Reach Acreage Acreage Acreage

Kilmichael 10,500 35,000 145,500
West 11,100 36 ,900 48 ,000
Bentonia 16,200 - 52 ,800 69, 000
Bovina 8,100 40,400 li8,500
Flood pla in 45,900 165, 100 211,000

b. Flood damage s and flood damage s prevented.

(1) Crop dama ges and dama ges prevented. Crop dama ges and
damages prevented for alternative plans of improvement considered were
computed using an electronic computer program developed by the Vicksburg
District entitled “Damages to Crops from Multiple Floods Per Year.” 1/
The Department of Agriculture furnished basic input data for this
program including crop distributions, average annual equivalent yields,
preharvest production costs, and overhead and management costs for the
various crops farmed in the flood plain by reach . Season crop damage
factor curves used in the computer program to determine flood damages
in the flood plain are shown on Plates C-i, C-2, C—3, and C-4. All
crop budgets used in the program were developed using normalizes prices
as presented in the April 1966 booklet entitled “Interim Price
Standards for Planning and Evaluating Water and Land Resources.” Floods
of record for the period 1941-1965 were analyzed by reach to determine
average annual crop damages and damages prevented .

(2) Noncrop damages and damages prevented. Noncrop damage
curves (Plates C-5, C-6, C-7, and C-ö) for each reach were developed
for the purpose of estimating noncrop damages and damages prevented .
An inventory of all real estate improvements at various elevations in
the flood plain by reach served as the basis for determining damages
at various river stages. As with crop damages, floods of record for
the period 1941-1965 were analyzed by reach to determine average annual
noncrop damages prevented .

c. Increase in net returns to land.

(1) General. Flood protection, whether full or partial,
resulting for any plan of improvement considered would reduce the
financial risks involved in any farming enterprise. The reduction of
financial risks would afford better land management practices which

Program developed by Walter T. Miller, June 1961, File No. 61-13-1401.
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would result in higher yields and subsequent higher net returns to land .
Increases in net returns to lands were estimated from yield and cost of
production data developed by the Department of Agriculture. Enterprise
budgets for the various crops by reach for existing and flood-free
conditions served as the basis for these estimates (Table c-4). Enter-
prise budgets and subsequent net returns to lands for existing and
flood-free conditions were based on average annual equivalent yields
for existing and flood-free conditions, normalized prices , and
normalized costs of production. Increases in returns to cleared lands
were estimated as the difference in (1) net returns under existing
conditions, and (2) net returns under flood-free conditions, adjusted .
Increases in returns to wooded lands were estimated as adjusted net
returns under flood-free conditions minus existing net returns to
woodlands and development costs. Where full flood protection was not
provided by any of the alternative plans of improvement considered ,
increases in net returns were adjusted to reflect the flood protection
provided . Increases in net returns to woodlands were discounted 15
years to allow for an assumed period of development.

(2) Flood frequency zones. For each improvement plan con-
sidered, lands in the flood plain by reach were zoned depending on
the degree of protection provided . The zoning was then used as a
basis for adjusting net return estimates to reflect various degrees
of development expected for the plans of improvement considered .
Flood frequency zones determined for each alternative plan of improve-
ment considered were as follows:

(a) A-Zone - Land given total protection from the 25-
year frequency stonri with the alternative plan of improvement in place.

(b) B1—Zone - Land between the 25- and 10-year flood
frequency stage with the alternative plan of improvement in place.

(c) B2-Zone - Land between the 10- and 2-year flood
frequency stage with the alternative plan of improvement in place.

(d) C-Zone - Land below the 2-year flood frequency stage
with the alternative plan of improvement in place.

(3) Adjustments in net returns for partial protection. The
increases in net return to cleared and wooded land by reach were ad-
justed to reflect less than full protection afforded by the alternative
plans of improvement considered . Lands within the A-Zone were

C allotted the full increase in net return from existing to flood free
conditions. Lands in the B1 and B2 zones were reduced to 90 and 50
percent of this increase to account for lack of participation and
remaining flood damage . No increase in net returns to lands was
assumed to take place on C-Zone lands due to the high risks involved .
It is felt that the real breaking point between partial and full
development would lie between the 10- and 25-year frequency flowline.
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That is , lands that are subject to flooding every 10-25 years or less
would be developed to a stage comparable to flood-free lands but below
that point the probability of flooding would become a limiting factor.
These assumptions are made in light of the high costs of production
necessary for high yields and subsequent high net returns and was the
reason for reducing the net return differential between existing and
flood-free conditions 10, 50, and 100 percent on B1, B2, and C-Zone
lands, respectively.

(4 )  Woodland to be cleared. The amount of woodland expected
to be cleared and placed into cultivation as a result of any improve-
ment considered was based on the percent of total land in the Big Black
Rivei’ flood plain cleared at present under various flood risk situations.
A check was made to see what percentage of the total land was cleared
on land that (1) had no flood problem, (2) land that was flooded every
10-25 years, and (3) land that was flooded every 2-10 years. Roughly,
90 percent, 60 percent, and 60 percent of the total land was cleared
in categories 1, 2, and 3, respectively. Since the recent land clearing
rate has been stepped up to put more land in soybean production ,
additional clearing is anticipated over and above what is cleared now
under the various risk situations presented above, 90 percent, 80 per-
cent, and 70 percent of the lands in Zones A, B1, and B2, respectively,
were assumed to be cleared for each improvement considered . The high
productive capabilities of bottom land soils found in the Big Black
River flood plain were also considered in projecting clearing rates.

3. FLOOD CONTROL BENEFITS

a. Flood damages prevented. Using the method of analysis described
herein, flood damages and flood damages prevented were estimated for
the alternative improvements considered . Flood damages under existing
conditions by reach and flood damages prevented by tributary reservoirs
are shown in Table C-i. Flood damages prevented for the tributary
reservoirs are presented in detail as an example. A summary of crop
damages and noncrop damages prevented for all plans of improvement
considered by reach is presented in Tables C-2 and C-3, respectively.
Average annual flood damages under existing conditions are as follows
for the flood plain as a whole:

Average annu~1~~r~p damage: $151 ,6oo
Average annual noncrop damage: 83~ 700
Total average annual damage: $235,300

Damages in any given year have ranged from no damage to nearly $500,000.

b. Increases in net returns to land.

(1) General. Weighted net returns to land were developed by
reach for average annual equivalent yields under existing and flood-
free conditions. Weighted increases in net returns to cleared and
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wooded land s by reach under flood-free conditions are shown in Table
C~ 14. Development casts associated with woodland being cleared are
G11CTI ir~ Tab Le C-5.

TABLE C-5
DEVELOPME1~~T COST PER ACRE FOR WOODLAND TO BE CLEARED

AND DEVELOPED FOR PRODUCTIOT-~

Clearing costs:

First cost: $15.00

AveraGe anriua 1:

Interest and amortization at 3-l/~i- percent
for 50 years (.Ol~O73) = $3.05

Drainage costs:

First cost :
Group laterals $ li-.60
On farm - 9.00

Total $13.60

Avera ge annual :
Interest and amortization at 3-l/~ percent
for 10 years (.11873) = 1.61

Total average annual development cost $li..66

(2) Crop distributions. Estimates made by the Department of
Agriculture and reported in the econond c base study indicate that the
crop distribution of the basin is to experience only moderate change.
The flood plain of the Big Black River is also expected to have only a
moderate change in crop distribution as a result of any project con-
sidered . A relatively small increase in soybean acreage is expected
since the heavier bottom land soils are well suited for this crop. Crop
distributions under existing conditions and for future conditions are
shown In Table C-li-.

(3) Flood frequency zones. Cleared land, including woodi~-..d
( to be cleared (acres benefited), for flood frequency zones for each

alternative plan considered, is shown in Table C-6. This table can be
used to compare the relative amount of flood protection provided by
each alternative plan. Comparisons of each alternative plan ’s
relative flood protection can be made by comparing the area benefited
by each plan in Zones A, B1, and B2. The flood frequency zones served
as the basis for adjusting increases in net returns for alternative
plans of improvement considered as set forth in paragraph 2c(2) above.
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~~4 )  Adjustment in net reti~~ s_for partial protecticn. Table
C-7 chows the increase in net returns adjusted for each reach for
partial protection both for cleared land and woodland to be cleared ,
~i :  discussed in p~ragraph 2c(3) above. Total increase in net returns
to land for each alternative plan considered is the product of the
adjusted net returns and the number of acres cleared and expected to
be cleared in Zones A , B1, and B

2
. Benefits associated with increases

in net returns to land for the tributary reservoirs are shown in
~etail in Table c-8 as an example.

TABLE C-7
MMWTh1EN~t~ FOR INCREASE IN NET RETURNS PER ACRE

FOR LESS THAN FLOOD-FREE CONDITIONS BY REACH
AND FOR FREQUENCY ZONES CONSIDERED

Increases in net returns per acre
- : Flood-free conditions : Less than flood-free conditions

A-Zone : B~~Zone : B2 Zone
ea : Woodland : : Woodland : : WoodlandCleared Cleared Clearedto be : : to be : : to beland land land- : cleared : : cleared : : cleared

Kilmichael 12.20 16.96 10.98 15.26 6.io 8.li-8
West 11.55 19.38 lO.1~O 17.1i-l.i- 5.78 9.69
Bentonia 11.72 19.68 10.55 17.71 5.86 9.814

Bovina 12.08 20.74 10.87 18,67 6.014 10.87

(5) Total and cleared land distributions. Table C—9 shows
the cleared and wooded land distributions computed for each alternative
plan using the method of analysis set forth in paragraph 2c(4) above .
This table also shows the number of acres assumed to be cleared as a
result of each alternative plan.

(6) Comparison of market values of land and capitalized net
income estimates. Average land values in the flood plain at present
are $175 and $75.OO an acre for cleared and woodland , respectively.
The average increase in net return for the tributary reservoirs, as
presented in Table C-8, is $8.27 and $13.10 for cleared and woodedRland , respectively . These values, capitalized by the formula V =

C 
where:

V = Capitalized value (the per acre average increase in value
of land protected).

= Annual average increase in net returns.

r = Interest rate.
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Kilmicbael
Item Zone A Zone B1 Zone B2 Zone C Zone A Zon

4 ExIsting conditions :

Cleare d acres 2,100 2,000 2, 700 3,700 700 1,4~
Wooded acres 1,650 1,250 2,050 30,050 2 , 050 _~~~~~~~~

Total acre s 3,750 3,250 4,750 33,750 2,750 3, 0(

With proj ect :

Cleare d acres 3,375 2,600 3,325 3,700 ~~~~ 2,Z~(

Wooded acre s 375 — 650 1,425 30,050 275 
____

Total acre s 3,750 3, 250 4,750 33 ,750 2,750 3,0C

Woode d acre s to be cleared 1,275 600 625 0 1,775 l,OC

Unit benefit : $ $ $ $ $ $
Presently cleared 12.20 10.98 6,10 0 11.55 l0.~4

Woodland cleared 16.96 15.26 8.48 0 19.38 l7.~-~
Benefits :

Cleared acres 25,620 21,960 16,470 0 8,o8~ 14,56
Woodland acres 21,624 9,l56 5,300 0 3~~400 17,414

Total 47,244 31,116 21,770 0 42,485 32,00

Use $100,000 $1

~,/ See Tables C-i and c-4.
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APPENDIX C
TABLE c-8

COMPUTATIONS FOR INCREASE IN NET RETURN TO LANDS
WITH TRIBUTARY RESERVOIRS IN PLACE

West : Benton ia Bovtha

Zone C Zone A Zone B1 Zone B2 Zone C Zone A Zone B1 Zone B2 
: Zone ~ : Zone A Zone B1 Zone B

3,700 700 1,400 7,100 1,900 4,000 3,400 5,700 3,100 150 250 1,900

30,050 2,050 1,600 9,650 23,600 100 200 2,850 49,650 350 500 ‘4,100

33,750 2,750 3,000 16,750 25,500 4,100 3,600 8,550 52,~ 5O 500 750 6,000

3,700 2, 14-75 2,14.00 11,725 1,900 4,000 3,14-00 5,985 3,100 450 600 4,200

30,050 275 600 5,025 23,600 100 200 2,565 49,650 50 150 1,800

33,750 2,750 3,000 16,750 25,500 4,100 3,600 8,550 52,750 500 750 6,000

0 1,775 1,000 4,625 0 0 0 285 0 300 350 2,300

$ $ $ $ $ $ $ $ $ $ $ $

0 11.55 10.14.0 57 8 0 11.72 10.55 ~.86 0 12.08 10.87

0 19.38 17.44 9.69 0 19.68 17.71 9.814- 0 20.714- 18.67 10.37

0 8,o8~ 14,560 41,038 0 14.6,880 35,870 33,402 0 1,812 2,718 ll ,’476

O 31e,400 17,440 144,8i6 0 0 0 2L8014- 0 6,222 ~~ 535 23,851

0 42,485 32,000 85,854 0 46,88o 35,870 36,206 0 8,034 9,2~3 3 ,327

$16o,00o $119,000 $53,000
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- - - - -

o LANDS

Bovina : Basin

Zone C Zone A Zone B1 Zozie B2 : Zone C Zone A Zone B1 Zone B2 : Zone C TOTAL

3,100 150 250 1,900 5, 800 6,950 7,050 17,400 14,500 14-5,900

49,650 350 500 4,100 35,450 4,150 3,550 18,650 138,750 165,100

52 ,750 500 750 6,000 41, 250 11,100 10 600 36,050 153,250 211,000

3,100 11.50 600 14 ,200 5, 800 10,300 9, 000 25, 235 14 ,500 59, 035

‘49, 650 50 150 1,800 35, 4-50 800 1,600 10,815 138,750 151,965

52,750 500 750 6,000 41,250 11,100 ~0,600 36,050 153, 250 211,000

0 300 3yJ 2,300 0 3,350 1,950 7,635 0 13,135

$ $ $ $ $ $ $ $ $ $
0 12.08 10.67 b.04 0 7.99 8.311. 14.05 0 8.27

0 20.714. 18- ui 10.37 0 18.58 16.99 9.79 0 13.10

0 1,812 2,718 11,4-76 0 82,397 75,108 102, 386 0 259,891

0 6~222 6,53~ 23, 851 0 62L2’4ó J3,l31 76,771 0 172 ,148

0 8,034 9,2)3 35,327 0 144,64e3 108,239 179,157 0 432,039

$53,000 $432,000
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are $138.00 and $218.00, respectively . Adding these capitalized values
to the average present values, cleared land values with the project
amount to $300.00 an acre ($313.00 and $293.00 for cleared and wood-
land to be cleared, respectively). Although detailed estimates of
Increas es in net return for each project show ing values for clea red
and wooded land are not presented herein, weighted increases in net
return by reach and for alternative plans considered are presented
in Table C-lO. These figures are to be interpreted as the average
weighted increase in net returns for all land benefited by each alter-
native plan of improvement considered.

(7) Summary of benefits from increased net returns. A summary
of benefits due to increase in net return for each alternative plan by
reach is given in Table C-il. Increase in net return benefits for any
alternative considered may be computed roughly by multiplying the
total acre s in Zones A , B1, and B2 (Table c-6) times the weighted
average Increase in net returns for the flood plain (Table c-b ).

4. S~~~1.4BY OF FLOOD CONTROL BEI~EFI’1~

Table C-12 gives a summary of the flood control benefits estimated
for each alternative improvement considered Including crop damages
prevented , noncrop damages prevented , and increases in net returns to
land. Incremental benefits for Corps of Engineers work alone have
been calculated by deducting benefits estImated to accrue to the Soil
Conservation Service ’s floodwater retention structures , where applicable .
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APPENDIX D

BIG BLACK RIVER BASIN
ECONOMIC DEVELOPMENT BENEFITS

1. GENERAL

Any of the projects considered in this study of the Big Black River
Basin would be constructed either partially or entirely in an area
where the median family income is less than $2,264; and therefore is
currently designated as eligible for assistance under the Public Works
and Economic Development Act of 1965. Where projects are proposed for
such areas , Senate Document 97, 87th Congress , provides that cogni zance
be taken of economic development benefits and that project benefi ts  be
increased by that amount.

2. SCOPE

This evaluation was made to estimate the economic impact of con-
struction of the plans considered on the economy of the area in terms
of economic development benefits .

3. DESIGNATED AREA

All of the counties through which the project would be constructed
are currently (July 1966) designated as eligible for assistance under
Pub’ic Law 89-136, the Economic Development Act of 1965, except Hinds
and Warren Count ies .  There are 18 counties , Table D-l , in proximity
to where construction would take place from which workers could expect
to be recruited . There was an average of over 1,500 male registered
jobseekers (applica tions in agricultural and domestic service occupations
excluded) in those 18 counties each month during the 6-month period
from July to December 1966 .

4. METHODOLOGY AND ASSUMPTIONS

a. Construction of any of the projects studied would have a
significant and varied impact on the economy of the area . It would
create new jobs and income flows over its life which would result
from, but not be limited to , the demand for labor to construct ,
operate , and maintain the project; and increase in demand forcon-
struction materials which would more fully ut i l ize  the people employed

( in tha t industry and probably require an increase in the n umber of
employees . These factors would be a s ignificant  s t imulant  to the
economy and raise the general level of income In the econom ically
depressed area . Thus, It would appreciably alleviate the unemployment
arid underemployment of labor. Senate Document 97, 87th Congress , pro-
vides that “project benefits shall be considered as increased by the
value of the labor and other resources required for project construction
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TABLE fl-i
COUNTIES IN PROXIMITY TO PROJECT CONSTRUCTION ELIGIBLE FOR ECONOMIC
DEVELOPMENT ASSISTANCE AND NUMBER OF MALE REGISTERED JOBSEEKERS (1)

Location of State Count Male registered
Enip~oyment Office

Greenwood Carroll, Humphreys, Leflore, 304
Tallahat chie

Grenada Grenada (3), Calhoun, Webster , 385
Montgomery

Louisville Choctaw, Winston 121

Vlcksburg Claiborne, Issaqueria, 335
Sharkey, Warren (3)

Yazoo City Yazoo 81i-

Canton MadIson 76

Lexington Ho lmes 113

Kosciusko Attala ltI.7

Total 18 1,565

(i) Applications In agricultural and domestic service occupations excluded .
Data were reported by area s served by each office rather tha n by
counties.

(2) Average for the 6-month period-July to December 1966.
(3) Counties presently not qualified for assistance under the Economic

Developnent Act.

Source: Labor Ma rket In formation. Miss. State ~np1oyment Service, Jackson,Miss.,  January 1967.
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and expected to be used in project operation , project maintenance , and
added area employment during the life of the project to the extent that
such labor and other resources would , in the absence of the project,
be unutilized or under utilized .” An attempt was made to m€a~-ure the
eco nomic development benefIts  from both (1) the value of unemp loyed and
underemployed labor expected to be used in proj ect construction ,
operatIon, and maintenance , and (2) the other bene fits. The me thod
used to determine the economic development benefits from (

~
) above ,

indicated that such benefits probably would be greater than for (l ’i .
However , due to the difficulty of precisely measuring the total
economic impact on the designated areas , or the total number at an-
-mployed or underemployed people that would be more prod uctiveLy
employed as a result of construction of the project , and to he con-
servative , the criteria for est imating area economic development
ben e f i t s  for the purposes of this report was l imited to construction
contract  expenditure and operation and maintenance expenditure for
labor that would likely come from unemployed or underemployed labor
in those counties designated as eligible by the Economic Development
Administration . Therefore , the criteria used result  in a conservative
estimate of economic development benefi ts  and the clear inference
tha t other economic development benefits  will accrue .

b.  The considered plans were analyzed with and wi thou t  an
allowance for economic development benef i t s .  However , for the purposes
of this report , the total allowance for these b e n e f i t s  was added to
the total benefi ts  of each plan and a benefi t - to-cost  rat io was
de termined . The procedures employed to derive t h e  economic development
benef i ts  cre as follows :

(1) Project construction. An analysis of onsite construction
expenditures by comparing similar work completed in ~i.e area was made
to estimate the proportion of construction cost that wouLd accrue to
local labor used in project construction . Those c raf ts  that contractors
ord inarily retain were not considered as likely to come from local
Labor even though such crafts may be available in the area . The per-
centage of contract expenditure for local labor as determined from the
study was applied feature by feature to the estimated cost of the
projec t .  Local labor averaged 24 percent of the tota l cost.  It was
ass umed that 75 percent of local labor would come from the unemployed
or underemployed ranks . This assumption seems reasonable in view of
the number of unemployed workers in the area .

(2) Project operation and maintenance. T~abor was estimated to
4 be 90 percent of the ordinary maintenance for the channel excavation

and local protection plans with all labor assumed to come from the
local unemployed and underemployed. For the tributary reservoirs and
main stem reservoir , 70 percent of the maintenance cost is v -~pect.ed to
be labor front local unemployed or underemployed . Local labir was
est-Imated to be 100 percent of the recreation facility operation and
maintenance cost. The allowance for operation and maintenance expenditure
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was fur ther  reduced to reflect the local labor that will come from
counties eligible for economic development assistance . These costs
were modified to reflect decreasing values over an assumed 10-year
period of economic recovery and converted to average annual cost.

5. ECONOMIC DEVELOPMENT B~~~EFITS

Based on the procedure outlined above , the estimated project f irst
cost and allowance for economic development benefits are shown in
Table D-2 . The estimated annua l operation and maintenance cc~ t and
average annua l allowance for economic development benefits are shown
in Table D-3 . The allowance on ann ual operation and maintenance
~c flects decreasing values over an assumed 10-year period of’ economic
recovery converted to average annual cost. The total average annual
economic development benefit was estimated by converting the allowance
for these benefits  accruing to f irst  cost to an average annual benefit
and adding this to the average annua l allowance for economi c develop-
ment benefits. attributable to operation and maintenance.
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APPENDIX E
BIG BLACK RIVER BAPIN
GENERAL RECREATIuN

1. GENERAL

This appendix gives the procedur e followed in satisfying the
requirement of the Federal Water Projects Recreation Act of 9 July
1965 that full consideration be given to opportunities for inclusion
of outdoor recreation enhancement at certain Federal water develop-
ment projects. It presents the methods used to determine recreation
supply, demand, and needs within the study area; the recreation
capacity and required facilities for the Corps of Engineers reser-
voirs; and the value of this recreation potential.

2. METHODOLOGY

a. Recreation market area. In this report It was assumed that
all of the use of the recreation facilities at the Corps of Eng i-
neers reservoirs within the Big Black River Basin would be drawn from
the recreation market area. The recreation market area for the Big
Black River Basin consists of’ the ten Mississippi counties and the
western portion of’ Hinds County which make up the study area plus an
additional 30 percent of the population of the Jackson , Mississippi ,
Standard Metropolitan Statistical Area (SMSA). The recreation market
area for the tributary reservoirs is divided into two subareas re-
ferred to in this appendix as Reach A and Reach B. The northernmost
area , Reach A, is made up of Attala, Carroll , Choctaw, Holmes , Mont-
gomery, and Webster Counties plus 12 percent of the Jackson SMSA.
Reach B consists of Claiborne, Hinds (west portion only), Madison,
Warren , and Yazoo Counties and 18 percent of the Jackson SMSA.

b. Demand.

(1) The Bureau of Outdoor Recreation has developed method s
of computing recreation demand specifically for the Southeast Region .
The Outdoor Recreation Resources Review Commission (ORRRC ) Study
Report 19 indicates that the residents of different regions of the
country participate in various outdoor activities at rather consist-
ent rates. For example, the study found that people in the South
(12 years of age and older ) engaged in swimming on an average of
5.54 times each year. Similar participation rates were determined

( for the other forms of outdoor recreation. The ORRR C study also
found that recreational activity rates varied directly with personal
income. It, therefore, follows that any recreation demand estimate
should consider per capita income as well as polulation.
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(2 )  The Bureau of Outdoor Recreation developed a set of
factors for deriving average summer Sunday and total annual recre-
ational demand estimates for the Big Black River Basin study area.
These factors are based on the participation rates of the ORRRC study
with adjustments for the population and per capita income of the
study area . The factors developed by BOB were used in computing the
demand estimates expressed as activity occasions for outdoor recrea-
tion in the recreation market area . An activity occasion is defined
as the participation by one person in one activity during any part
of one day. The activities considered were swimming, boating, camp -
ing, and picni cking plus “other activities” which include incidental
fishing, hiking, and nature walks . Incidental fishing, as used here ,
is the f ishing occurring in connection wit 1.i camping, picnicking, or
similar recreational activity. It does not include the serious
fisherman whose primary motivation for outdoor recreation on a partic-
ular day is fishing. Although there are demands for other forms of
outdoor recreation in the study area, it is believed that those con-
sidered would make up the principal recreational use of the reservoirs.

(3)  An example of the use of these factors for computing
the demand for swimming within the Big Black River Basin recreation
market area in 1980 is as follows :

AVERAGE SUMMER SUNDAY DEMAND FOR
SWIMI~fLNG IN RECREATION MARKET AREA (1980)

Market area : . : Swimming : Demand inPopulationsegment : : factor : activity occasions

Big Black Basin
Reach A 76,700 0.1184 9, 081
Reach B iTi,800 0.11814 20,314-1

Jackson SMSA
Reach A 40,200 0.1910 7, 678
Reach B 60,400 0.1910 11,536

Total activi ty occasions 48,636

TOTAL ANNUAL DEMAND FOR
SWIMMING IN RECREATION MARKET AREA (1980)

Market area : Population : Swimming : Demand in
segment : factor : activity occasions

Big Black Basin
Beach A 76 ,700 5.373 14-12,109
Reach B 171,800 5.373 923,081

Jackson SMSA
Reach A 140,200 8.666 3148,373
Reach B 68,1400 8.666 523, 426

Total for Recreation Market Area 2,206 ,989
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(14 )  The average summer Sunday demand and the total annual
demand estimates for the years 1980 and 2015 for all recreat ional
ac t i v i t i es consider ed are given in Tables E-l and E-2.

c. Conversions to recreation days. A recrea t ion  day is a stand-
ard unit of use consisting of a visi t  by one individual  to an outdoor
recreation development or area for recreation purposes during any
reasonable portion or all of a 214--hour day . The average participant
in outdoor recreation engages in more than one activity during a rec-
reatiori day . For example, picnicking might be combined with boating

~r hiking with camping. In its evaluation of outdoor recreation in
the Big Black Ri ver Basin , the Bureau of Outdoor Recreation used a
factor of 2.3 activity occasions per recreation day . In view of the
fact that sightseeing was not included by the Corps of Engineers as
a potential recreational activity for the reservoir sites studied ,
the Bureau of Outdoor Recreation suggested that a recreation day on
the Corps of Engineer reservoirs in the Big Black Basin should consist
of 1.9 activity occasions . The Vicksbur g District agrees that this
is a reasonable figure based on the variety and type of recreation
activities that would be offered at the reservoirs. Conversions to
recreation days are made by dividing the total of act ivi ty occasions
by 1.9.

d. Recreation supply and need s. Data on the existing and future
recreational supply within the recreation market area was furnished
by the Bureau of Outdoor Recreation. The information regarding public
facilities came primarily from the Bureau’s nationwide inventory forms
and the private supply data from the Mississippi Inventory of Outdoor
Recreation for 1965 prepared by the Na tional Association of Conserva-
tion Districts. Supply and needs data for the years 1980 and 2015
are shown in Tables E-1 and E-2.

e. Estimates of project-induced recreation on Corps of Engineers
reservoirs.

(1) Tributary reservoirs. The recreational capacity was
computed for the nine reservoirs in Reach A totaling 7,320 surface
acres and the eight reservoirs in Reach B totaling 6,490 acres. The
method of computation and the reservoir “mix ” formulas and factors
used are thc-se presently in use by the Bureau of Outdoor Recreation .
The mix factor for the “other activities” group differs from that used
by the BOB in their appendix because of the omission of sightseeing

C from this group in the Corps of Engineer ’s reservoir evaluation . This
“mix ” was developed by using boating as the basic activity on a reser-
voir since boating is definitely limited by the size of the body of
water . After determining a boating factor , the factors for all other
activities were then determined by relating them to the boating factor
in the sante proportion as the ORRRC participation rates for these aetiv—
ities in the Census South. The use of these factors is demonstrated
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in the cor~putation of’ the recreational capacity of the tributary
reservoirs (Table E-3). Because of the large unsatisfied demand in
the rC-creati on market area , it is estimated that the tributary reser-
voirs ir both reaches would attract fifty percent of their annual rec-
reation capacity the first year after completion . Sin ce the recre-
ation demand would far exceed the capacity of the reservoirs plus the
ex isting supply in Reach B, it is estimated that the reservoirs in
this reach would attract full capacity three years after completion .
Recreation demand in Reach A would not exceed the supply before 1990
arid it is estimated that the reservoirs in Reach A would draw full
recreational capacity in that year. These estimates result in the
fol lowing recreatthna l use of the reservoirs :

REACH A
Years

Item : 1980 : 1990 : 2030

Rec reation days 657, 000 1,313, 000 1,313, 000

REACH B

~~2~2

Recreation day s 582 ,000 i,i6l~,OoO l,i6l~,000

(2) Edwards Reservoir. The recreational capacity of the
L~3,000 acre Edwards Reservoir was computed by the use of the same
“mix ” formulas as previously described . The demand for the recreati on
opportunity that would be offered by the Edwards Reservoir was assumed
to originate within the recreation market area consisting of the
counties of Reach B plus 30 percent of the Jackson SMSA . The capacity
of the Edwards Reservoir would exceed the recreation need in the rec-
reation market area in 1980. It would, however, be unrealistic to
expect all of this need for water-oriented recreation to concentrate
at this one location. It was assumed that only one-half of the need
would be satisfied at the reservoir in 1980 and that full recreational
capacity for the reservoir would be attained in 2030. By the latter
year , the need in the recreation market area is expected to greatly
exceed the capacity of the reservoir . The resulting estimate of rec-
reational use of the Edwards Reservoir is as follows:

Years
Item : 19B0 : 2030 : 2080

Recreation days 1,500,000 7,700,000 7,700,000

- 
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APP~~DIX E

TABLE E—3

RECREAT ION CAPACITY OF CORPS OF ENG1N~~ RS TRIBUTARY RES~~ VOIRS

REACH A (1,320 surface acres)
Item : Swimming Boating Picnicking : Can~ping : Other

Average summer
Sunday (activity
occasions ) 22 ,500 3,700 7,400 2 ,100 5,300

Annual activity
occasions 1,018,000 237 ,900 511,200 76 ,700 651,300

Total annual activity occasions = 2 ,495 ,000
Total annual recreation days = 1,313,000

REACH B (6 ,l~90 surface acres )
Item Swimming Boating : Picnicking : Camping : Other

Average summer
Sunday (activity
occasions) 20,000 3,200 6,600 1,900 4,700

Annual activity
occasions 902,300 210,900 453,300 68 ,00o 577,500

Total annual activity occasions = 2,212,000
Total annua l recreation days 1,164 ,000

Reservoir surface acres x daily use factor daily
capacity in activity occasions

Swimming 3.08
Boating = 0.50

Picnicking = 1.01 -

Camping = 0.29
Other activities 0.73

Daily capacity x annual use factor = annual
capacity in activity occasions

C- Swimming = 45.14

Boating = 65.00
Picnicking 69 .15

Camping = 36.11
Other activities 121.88

Annual capacity in activity occasions
1 ‘~ 

= annua l capacity in recreation
days
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f .  Recreation day value. The Bureau of Outdoor Recreat ion
suggested a value of 75 cents per recreation day for the Corps of En-
gineers tributary reservoirs. The Vicksburg District agrees that
this is a reasonable evaluation based on the criteria outlined in
Senate Document No. 97, Supplement No. 1. The reservoirs would offer
swimmin~ beaches, camping and picnic grounds with sanitary facilities,
parking spaces , water supply and convenient access to the water. For
the Edwards Reservoir, however, a recreation day was valued at $1.25.
The lower value of (5 cents assessed here for a recreation day on the
tributary reservoirs as opposed to the $1.25 recreation day value for
the Edwards Reservoir results from the differences in locations and
in basic physical and aesthetic characteristics. The tributary reser-
voirs would not be readily accessible to large urban populations and
would have relatively small surface areas. The Edwards Reservoir
would be within 30 miles of the urban population of Jackson and within
25 miles of Vicksburg.

g. Recreation benefits.

(1) The estimat ’d number of recreation days that would be
induced annually by the tributary reservoirs was multiplied by $0.75
to obtain the general recreation benefit. The results are as follows:

TRIBtYI’ARY RESERVOIRS

REACH A
Years

Item 1980 : 1990 : 2030

Recreation day 657, 000 1,313,000 1,313,000

Value (x O.75)$ 493,000 985,000 985,000

Average annual benefit
(3 1/4% interest) $ 918,000

REACH B

Recreation day-s 582,000 1,164,000 1,164,000

Benefit (x 0.75) $ 437,000 873,000 873,000

Average annual benefit
(3 1/4 % interest) $ 859,000

Total average annual
benE fit, tributary
reservoirs $ 1,777,000

E-8
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(2) For the Edwards Reservoir the general recreation bene-
fit was obtained by multiplying the annual total of recreation days
at the reservoir by $1.25 with the following results:

Years
Item 1980 2030 : 2080

Recreation days 1,500,000 7,700,000 7,700,000

t .  Benefi t (x 1.25) $ 1,875,000 9,600,000 9,600,000

• Average annual benefit
(3 1/4% interest ) $ 5, 630,000

h. Required recreation facilities. To provide for the recre-
ational use expected at the reservoirs, adequate recreational facili-
ties were included. The design capacity of the facilities will meet
the requirements of an average summer Sunday. In determining the
amount and type of facilities, the criteria contained in ER 1130-2-312
“Project Operations Facilities Criteria for Design and Construct ion,
Civil Works Pr ojects, ” and criteria presently in use by BOB were
followed. Even though the tributary reservoirs would not be expected
to attain full recreational capacity for the first year after comple-
tion, recreation facilities were planned for full capacity in 1980.
With the large unsatisfied demand for outdoor recreation existing in
the Big Black River Basin recreation market area, an excess supply
of facilities in the first few years of project life would be prefer-
able to the possibility of a deficit. Recreation facilities for the
Edwards Reservoir were designed to accommodate the projected recre-
ation load in 1980. Although full recreation capacity is expected
to be reached in 2030, the completion of the facilities to meet the —

capacity load was planned for 2025. The recreational facility needs —

are shown in Tables E-4 and B-5 .

i. Recreation lands. A minimum of 600 acres would be required
for the placement of recreation facilities at the tributary reservoirs.
An additional 600 acres would be needed to provide a buffer zone be-
tween the recreation areas and nonpublic lands. It was assumed that
project lands for the Edwards Reservoir would provide ample area for
recreational development.

(
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APPENDI X E
TABLE E-4

SUMMARY OF RECREATION FACILITIES NEEDED FOR
PROJECT-INDUCED RECREATION AT THE TRIBUTARY RESERVOIRS

1980

Units neededType facility
Reach A Reach B

Swimming beach (acres) 38 33

Launching lands 33 31

Picnic units 740 660

Camping units 420 380

Comfort stations 15 11

Water systems 15 11

Parking area (1,000 sq. ft.) 910 810

Roads (1,000 lineal ft.) 66 88
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APPENDIX E
TABLE E-5

• SUMMARY OF RECREATION FACILITIES NEEDED FOR
• PROJECT -fl~DUCED RECREATION AT THE EDWABES RESERVOIR

Units needed
Type facility 1980 To be constructed

between 1980 and 2025

Swimming beaches (acres) L~O 180

Launching lanes 50 150

Picnic units 1,200 5,800

Camping units 800 1,700

Comfort stations 22 50

• Water systems 22 50

Parking area (i,ooo sq. ft.) 2,232 10,000

Roads (1,000 lineal rt.) 238 261~

Overlook 1 0
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APPENDIX F
BIG BLACK RIVER BASIN

COST AND ANNUAL CHAR GES
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APPENDIX F

PIG BLACK RIVER BASIN
COST AND ANNUAL CHARGES

• GENERAL

& a. This appendix contains evaluations of fcur different types of
i~provemenL as follows : tributary reservoirs, a main stem reservoir ,
main 5 1cm channeL improvement , and localized loop levees . This
appendix presents the costs of aLL pLans in summary form only , since
no plans are being recommended for construction at the present time .

b.  Unit costs. Uni t costs were based on records of similar work
in  the general area modi fied to conditions expected to exist in the
i mmediate area . An allowance of approximately 20 percent is provided
lor  contingencies to cover factors which are not fully investigated ,
arid the aspects of which may change if more detailed investigations
were made a t  a la ter da te in the formulation of definite plans for
the project . Values of engineering and design and supervision and
administration conform 1 o current directives for estimating those
items.

c. Lands. A gross real estate appraisal was made , using con-
tour steps of the area supplemented by field investigations. The
estimates are based on a study of’ sales and a general knowledge of land
values In the areas.

d. Relocations. Highway , railroad, and utilities relocations were
determined by studies of channel cross sections and limited field
investigation. Estimates were made on the basis of alteration or

• replacement of the existing facilities with a facility of equivalent
standard and capacity .

e. Construction. Hydraulic and structural designs and soils
analysis are adequate to allow for possible adverse construction con-
ditions. The design of channels and hydraulic structures included
hydrologic analysis, hydraulic , and structural considerations. These
studies were made In sufficient detail to insure that adequate esti-
mates of cost were obtained .

2. PLANE STUDIED

r a. Edwards main stem reservoir. This plan consists of a main
stem reservoir located north of Edwards, Mississippi , at approximate
river mile 77. A dam at this site could pool water up to approximately
mile 1140. ThIs structure would be an earthfill dam with a concre te
gravity spiliway (see Plate F-i for profile and sections). It was
evaluated as a multipurpose project combining flood control, recreation ,
and hydroelectric power as project purposes.

F-i
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b. Tributary reservoirs. This plan consists of 17 tributary
reservoirs. These structures , all located near the mouth of major
tributary streams , are earthfili dams with sluiceway outlets . They
are primarily for flood control purposes with a conservation pool
which would be utilized for recreational purposes (see Plate F-2 for
typical profile and sections). Each reservoir has storage for 10
Inches of runoff and , as a unit , they would control 28 percent of the
Bi~- Black River drainage area .

c. Channel improvement. Two plans were studied for main stem
channel improvement alone. The first channel was designed to contain
the 3-year frequency storm within banks, and the other channel was
designed to contain the 1-year frequency storm. The channel improve-
ment in both plans consists of channel excavation of the main stem
channel from approximately mile 11 to mile 263. All work consists of
trapezoidal channel sections with varying bottom widths and 1 on 3
side slopes.

d. Local protection projects. This plan involved a series of
loop levees along the main stem of the river. These levees , ranging
in height from 17 to 20 feet and from 14 to 9 miles in length, would
pa rallel the general course of the river and tie into the hill line.
Interior drainage would be discharged through floodgates in the levees.
Cost estimates are shown for only 2 of the 17 sites investigated , as
preliminary investigation showed that the remaining sites would lack
economic j ustifi cation.

3. ANNUAL CHARGES

a. The annual charges for the plans considered are based on an
economi c life of 50 years for channel improvements and levees, and 100
years for reservoirs . The current 3-1/14 percent interest rate was
used .

b. Operation and maintenance. Annual operation and maintenance
costs for the plans considered are based on experienced cost of
similar works in operation in the general area . These costs normally
include cost of labor, plant, and supplies required for ordinary
maintenance and repairs .

14. COST ALLOCATIONS

The allocation of cost to each project purpose for the Edwards
reservoir and the 17 tributary reservoirs Is shown on Tables F-7 , F-8 ,
and F-9 . These allocations were made using the separable costs
remaining benefits method .

F-2
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APPENDIX F
TABLE F-I.

EDWARDS MAIN STEM RESERVOIR
COST SUMMARY

(19(7 Price Level)

Cost
Acct Item Cosi

No
t.

Initial coi ts

01 Lands and dama ges 17, 210 ,000
014 Dams 13, 600 ,000
07 Power plant 10,1.00,000
02 RelocatIons 32 ,610 ,000
14 Recreation facilities 7,1400,000

Total construction cost 80,920,000

30 Engineering and design 6,370,000
31 Supervision and admInistration 5,600,000

Total first cost 92,890,000

Interest during construction 7,550,000

Net investment 100 ,440 ,000

Annua l charges

Interest 3, 264 ,000
Amortization 139,000
Loss net return on lands 2814,000
Operation and maintenance:
Dams 200,000
Recreation facilities 843,000

Fish and wildlife loss 69, 000
Major replacement 30,000

Total annual. charges 4,829,000
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APPENDIX F
TABLE F-2

TRIBUTARY RESERVOIRS
COST SUMMARY

(1967—Price Level)

Cost 1’Acct Item • -- Cost —/

No

Initial costs

01 Lands and damage s 11,100,000
04 Dams 10,520 ,000
02 Relocations 4,100,000
14 Recreation facilities ~,78o,ooo

Total construction cost 28,500,000

30 Engineering and design 1,740,000
31 Superv-ision and administration 1,530,000

Total first cost 31,770,000

Interest during construction 1,550,000

Net investment 33,320,000

Ann ual charges

Interest 1,083,000
Amortization 11.6,000
Loss net return on lands 185,000
Operation and maintenance:

Danis 95,000
Recreation facilities 150,000

Fish and wildlife loss 36,000

Total annual charges 1,595,000

Costs include contingencies

F-14
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APPENDIX F
TABLE F-3

MAIN STEM CHANNEL IMPROVEI€NT
3-YEAR FREQUENCY

COST SUMMARY
(1967 Price Level)

Cost 1Acct Iten Cost —
1.. No

Initia L costs

01 Lands and damages 3,3140,000
09 Channels 37,420,000
02 Relocations 13,050,000

Total construction cost 53, 810,000

30 Engineering and design 3,630,000
3! Supervision and administration 3,130,000

Total first cost 60,570,000

Interest during construction 2,95O~4O0

Net investment 63,520,000

Annual char~~~
Interest 2,064,000
AmortIzation 523,000
Loss net return on lands 48,000
Operation and maintenance:
Channels 200,000

Fish and wildlife loss 139,000

Total annual charges 2,974 ,000

— Costs include contingencies

C
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APPENDIX F
TABLE F-4

MAIN STEM CHANNEL I?~~RO1T~~ENT
1-YEAR FREQUENCY

COST SUMMAR Y
(1967 Price Level)

Cost 1
Acct Item Cost —

No

Initial costs

01 Lands and damages 2 ,1480 ,000
09 Channels 14,850,000
02 Relocations 8,990,000

Total construction cost 26,320,000

30 Engineering and design 1,730,000
31 SupervIsion and administration 1,570,000

Total first cost 29,620,000

Interest during construction. 1,1411.0,000

Net investment 31,060,000

Annual charges

Interest 1,010,000
Amortization 256,000
Loss net return on lands 33,000
Operation and maintenance:
Channels 200,000

Fish and wildlife loss 55,000

Total annual charges 1,5514,000

1 /
Costs include contingencies
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APPENDIX F
TABLE F-5

GOO~4AN LOOP LEVEE
COST SUMMARY

(1967 Price Level)

Cost 1~Acct Item Cost —,
k

Initial costs

01 Lands and damages 55,000
09 Channels 76,000
11 Levee 1434,000
15 Drainage structure 245,000
02 Relocations 9,000

Total construeLtun cost 7614,000

30 EngIneering and desi~~ 57,000
31 Supervision and administration 61,000

Total first cost 937,000

Annual charge s

Interest 30,500
Amortization 7,700
Loss net return on lands 70(.)
Operation and maintenance :
Levees 1,000
Ditches 800
Drainage structure 500

Fish and wildlife losses 1,000
Major replacements 200

Total annual charges 142,400

Costs include contingencies.
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APPENDI X F
TABLE F-6

APOOKTA LOOP LEVEE
COST SUMMARY

(1967 Price Level)

Cost
Aect Item Cost — “

Nc

Initial costs

01 Lands and damages 414,000
09 Channels 50,000
11 Levee 306,000
15 Drainage structure 2140,000

Total construction cost 64o,ooo
30 Engineering and design 48,000
31 Supervision and administration 48,ooo

Total first cost 736,000

Annual charges

Interest 23,900
AmortizatIon 6,100
Loss net return on lands 600
Operation and maintenance:

Levees 700
Ditches 800
Drainage structure 500

Fish and wildlife losses 400
Major replacements 200

Total annual charges 33,200

— Costs include contingencies.
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APPENDIX F
TABLE F-I

COST ALLOCATION
EDWARDS MULTIPURPOSE RESERVOIR

FLOOD CONTROL, POWER, AND RECREATION PROJECT

• Item : Flood ‘Recreation Power T t l: control
($i,ooo) ($1,000) ($1,000) ($i,ooo)

1. Alloc . of annual charges
a. Benefits 285 5,9881” 709 6,982
b. Alternate costs 2 ,525 1,814 360 -

c. Benefits limited by alt. costs 285 1,814 360 2,1459
d. Separable cost 571 1,166 1,116 2,853
e. Remaining benefits 0 611-8 0 6l~8
f. Alloc. joint costs 0 1,981 0 1,981
g. Total allocation, economic costs 571 3,147 1,116
h. Loss of return, lands 6i 162 6i 2814
i. Total allocation, project costs 510 2 ,985 1,055 14,550

2. Allocation of OM&R costs
a. Separable cost 30 811.3 159 1,032
b. Alloc. j oint cost 0 1111. 0 1114
c. Total aUocation, OM&R 30 957 159 l,146V

3. Allocation , loss of return , lands
a. Separable cost 61 0 61 122
b. Alloc . joint cost 0 162 0 162
c. Total allocation, lands 61 162 61 2814

ii .  Allocation of’ investment

a. Allocation of investment cost 1480 2,C28 896 3,4011-
b. Investment 114,163 59,867 26,11-18 100,4148

5. AllocatIon of first cost
a. Interest during conat. 1,064 14,11.99 1,985
b. Alloc. first cost 13,099 55,368 214,433 92,900

6. Ratio of annual benefits to
annual costs 0.5 1.9 0.6 1.4

( 
~/ Includes $185,000 fish and wildlife benefits .

~J Includes $69,000 fish arid wildlife losses.
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APPENDI X F
TABLE F-8

COST ALLOCATION
TRIBUTARY RE~ ERVO IRS

FLOOD CONTROL AND RECREATION PROJECT

Flood
Item Recreation Totalcontrol

($1,000) ($1,000) ($l ,000)

Allocation of annual charges

a. Benefits 552 1,912~
1 2,1~64

b. Alternate costs 1,327 687 -

c. Benefits limited by alternate costs 552 687 1,239
d. Separable cost 908 268 1,176
e. Remaining benefits 0 419 11-19
f .  Allocation joint costs 0 1419 11-19
g. Total allocation, economic costs 908 687 1,595
h. Loss of return , lands 121+ 61 185
i. Total allocation, project costs 7814 626 1,410

2. Allocation of 0&M cost s

a. Separable costs 68 150 218
b. Allocation joint costs 0 63 63
c. Total allocation of 08GM costs 68 213 281~J

3. Allocation of loss of return , landS
a. Separable cost 1214 0 1214
b. Allocation of joint cost 0 61 61
c. Total allocation, lands 124 61 185

14. Allocation of investment

a. Allocation of investment cost ~i6 11-13 1,129
b . Investment 21,125 12,195 33,320

5. Allocation of first cost
a. Interest during construction 983 567 1,550
b. Allocation of first costs 20,1142 11,628 31,770

6. Ratio of annual benefits to
annual costs 0.6 2.8 1.5

~J Includes $145,000 fish and wildlife benefits.

~J Includes $36,000 fish and wildlife losses.
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APPENDIX F
TABLE F-9

COST ALLOCATION
TRIBUTARY RESERVOIRS WITH SCS STRUCTURES IN PIAC

FLOOD CONTROL AND RECREATION PROJECT

Item : Flood Recreation Total
• : control :
t. ($1,000 ) ($1,000) ($l ,O0~~

1. Allocation of annual charges

a. Benefits 1+36 l,912~’ 2,31+8
b. Alternate costs 1,327 687 -

c. Benefits limited by alternate costs 1+36 687 1,123
d. Separable cost 908 268 1,176
e. Remaining benefits 0 11-19 419
f. Allocation, joint costs 0 1419 419
g. Total allocr~tion , economic costs 908 687 1,595
h. Loss of return , lands l2~i- 61 185
i. Total allocation of project costs ~81+ 626 1,1410

2. Allocation of 08GM costs
a. Separable costs 68 150 218
b. Allocation of joint costs 0 63 63
c. Total allocation O&M costs 68 213 2Cl~/

3. Allocation of loss of return, lands

a. Separable cost 121+ 0 121+
b. Allocation joint cost 0 61 61
c. Total allocation, lands 121+ 61 185

1+. Allocation of investment

a. Allocation of investment cost 116 1+13 1,129
b. Investment 21,125 12,195 33,320

5. Allocation of first cost

a. Interest during construction 983 567 3 ,550
b. All©cation of first costs 20,1142 11,628 31,770

6. Ratio of annual benefits to
annual costs 0.5 2.8 1.5

j/ Floodwater retarding structures studied by Soil Conservation Service
assumed in place on tributaries not controlled by tributary reservoirs.

~~/ 
Includes $45,000 fish and wildlife benefits.

~~J 
Includes $36,000 fish and wildlife losses.
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APPENDIX 0

BIG BLACK RIVER BASIN
GEOLOGY AND SOILS

1. GENERAL

The Big Black River Basin is a long and narrow drainage area in
West Central Mississippi located in the Eastern Hills and Bluff Hills
section of the Gulf Coastal Plain of the lkiited States. It is approxi-
xnately i6o miles long and 20 to 25 miles wide . Elevations range from
about 60 feet , mean sea level , at the confluence of the Big Black and
Mississippi Rivers to more than 500 feet , mean sea level, along the
northeastern rim of the basin. The avera ge annua l precipitation in
the basin is 52 inches and the average annual temperature is 65 0 F.

2. PHYSIOGRA PRY

The Big Black River Basin is characterized by a belted topography
of aligned hills and valleys which parallels the inland border of the
Gulf Coastal Plain. The belted topography is a result of the differen-
tial erosion of the deltaic deposits exposed at the surface. Generally
the hills are well rounded and the flood plains are ra ther wide .

3. DRAINAGE

Drainage of the Big Black River Basin is tributary tç the Missis-
sippi River . The Big Black River flows in a southwesterly direction
transverse to the belts of outcrop of the Tertiary formation of the
area as shown on Plate G-l. The Big Black River is considered a rela-
tively mature consequent stream or one whose position is the result of
the initial slope of the land area . The tributary streams are greatly
influenced by the outcrop pattern of the sedimentary Gulf Coastal Plain
sediments.

1~. STRATIGRAF5IIY

Sedimentary deposits exhibiting a wide range in geologic age are
found within the terrain of the Big Black River Basin. Past studies
of these sediments indicate the accumulation of a great seaward-thicken-

• lug sedimentary wedge (shown on Plate G-2) composed principally of
deltaic deposits accumulated upon a basement of older rocks outcropping

( in the uplands adjacent to the coastal plain. A generalized section
of exposed strata in the Big Black River Basin , including age , group
and formation names, approximate thickness and lithologic character
is given on Table 0-1. Plates G-3, 0-14, and 0-5 present geologic
sections constructed from boring data obtained frcz~ the Mississippi
State Highway Department at bridge locations across the Big Black
River at rive r miles 50.2, 68.3, 140.3, 159.0 and 206.1. These borings

0-1
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were made by the rotary drilling method , on the dates Indicated , using
an auger or drive tube and the standard split spoon sampler . The
harder limestones and marls were core drilled . The classifications
given a re field classifications . Water table and split spoon blow
counts are given where available . Symbols in the graphic logs are
according to the Unified Soils Classification soils and rock borings
legend . Plates G-6 and G-7 indicate that the channel grade between
the mouth of the river to approximately mile 185 would be concerned
primarily with the recent river alluvium . This alluvium varies from
approximately 15 feet to in excess of 50 feet In thickness and consists
of a fine grained top stratum of clays arid silts and grades downward
into the silty sands and sands with clay and silt strata. Such descrip-
tive terms as loose, wet, mucky, soft or very soft were frequently used
in describing the top stratum material, however, the split spoon blow
counts indicate the consistency of the silts range from soft to medium
and the clays range from stiff to very stiff. In the outcropping area
of the more resistant Glendon limestone it is possible that in localized
reaches the alluvium is somewhat thinner than indicated and the river is
actually eroding the outcropping limestone strata. Above mile 185 the
river channel has cut into Tertiary sediments; however, the Tertiary
in this area is composed primarily of loosely consolidated clays, silts
and sands with widely scattered thin lenses of sandstone , ironstone or
siliceous siltstones and should present no significant channel excavation
or foundation problems.

5. STRWTURE

a.  The Tertiary deposits strike Northwest-Southeast parallel to
the inland border of the Gulf Coastal Plain and dip gently to the
southwest toward the axis of the Mississippi ~nbayment. Plate G-2
shows how the Tertiary formations thicken and the dip becomes steeper
as you approach the axis of the ~nbayment.

b. In the subsurface the Big Black River geosyncline, located
between Warren and Hinds Counties , Is a northward extension of the
South Mississippi Salt Dome Basin. There is some indication that the
geosyncline and the piercement type salt domes have influenced the
present course of the Big Black River. More significant, however, is
the Piekens-Gilberton fault zone. In April 19140, oil was d iscovered
along this fault zone in the vicinity of Pickens, Mississippi, and Is
now actively producing oil on both sides of the Big Black River in
Yazoo and Madison Counties.

c. Although no direct proof is available at this time, many
geologists believe that the abrupt change in course of the Big Black
River just south of Interstate Highway 20 is the result of faulting
in this area and quite possibly related to the Bliss Creek fault
located north of Vicksburg, Mississippi .

0-2
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6. GROUN D WATER CLNDITIONS

Wate r ta ble observations , where available , are shown cri the boring
logs . Generally the river channel is connected to the substr atum sands
and the water table is expected to be closely related to the river stages.

7. CONSTRUCTION MATERIALS

An ample supply of concrete aggregate is available from local
source~ at a reasonable haul distance. No commercial or undeveloped
sources of riprap are available in the project area . The nearest known
commercial source of acceptable riprap Is in the Little Rock , Arkansas,
area . Bedding gravel and filter materials are available from local
sources.

8. ENGINEERING CONSIDERATIONS

a. Although the areal distribution of the various depositional
environments of the Recent Alluvial topstratum has not been developed ,
certain generalizations can be made. Tertiary materials are more
indurated and therefore would provide the stronger foundation horizon .
No tests of D10 sizes are available for assessment of the permeability .
The topstratum clays , silts and Tertiary clays are considered relatively
impermeable while the substratum sands and Tertiary sands will be highly
permeable , therefore , any excavation for future structure sites may
present dewatering or slope stability problems.

b. The average channel side slopes are shown on Plates 0-3, G-4 ,
and G-5. Present data indicate that the natural channel bank s down-
stream of the outcrop area of the Glendon formation (approximately 50
miles) will average approximately 1 on 2 side slopes . In the outcrop
area of the Glendon formation, the natural channel side slopes are
e’-:pected to average approximately 1. on 3 as shown on Plate ~~~~ Up-
stream of the outcrop area of the Glendon formation, the natural channel
side slopes vary between 1 on 1.5 and 1 on 2.

c. The Edwards Dam site is located in the southem half of section
15, P 7 N , B 4 W. Based on information available from the Mississippi
Geological Survey Bulletin 105, Hinds County Geo1o~ r and Mineral
Resources , 1965, the following stratigraphic information is presented
subj ect to local variations in thickness and elevations . The top of
the Glendon Limestone occurs at approximately elevation 200 (elevation
of top of dam) and is approximately 35 feet thick. Underlying the

( Glendon Limestone is the Mint Spring Marl which Is approximately 30
feet thick. Underlying the Mint Spring Marl is the Forest Hill f or-
nation approximately 100 feet thick. Based on the above stratigra phic
intervals the spiliway, intake, conduit and powerhouse will be founded
on the upper Forest Hill formation. The bearing capacity of this for-
mation is conside red adequate to support the structures considered in
this study . Becouse of the stratified nature of the Forest Hill for-
mation and the relatively thick clay layers , add itional invest igations

0-3
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will be necessa ry to determine the need for seepage relief measures in
this formation . Past experience with the Gleridon Limestone in the
Vicksburg area does not indicate through seepa ge will be a problem in
this formation . However, the limestone layers will break off when
exposed in near vertical slopes. Ample embankment material for the
Edwards site is available from the Loess and Pre-Loess terrace deposits
which cap the hu lls surrounding the darn site . Examination of the
topographic map of the Edwards site indicates the presence of several
topographIc saddles adjacent to possible dam sites in section 22 or
section 27, P 7 N , B 14 W, with the top of the Glendon Limestone at
about the spiliway crest e1e~atIon . These sites should be considered
as well as the possible selection of’ an isolated spiliway site adjacent
to the main embankment in view of the fact that the excavated material
could be used in the main embankment.

d. There are no known geologic problems associated with the tribu-
tary reservoir sites. Because of the relatively low heads, no under- 

—

seepage prob lems are anticipated .

e. The project area is considered an area of low seismic proba-
bu ll :,: in which only minor damage may be expected from seismic activity.

I .  Si gnif icant mineral resource s of the area such as the Pickens
oil field are not affected by the projects considered in this study. 

H

g. Foundation borings were not made at specific sites mentioned
in the study ; however, based upon a general knowledge of the geologic
formations present in the basin and data presented in this report , no
Si ~ni ti cant foundation problems nrc anticIpated .

h .  There are no known geologic conditions which would adversely 
- - -

affect engineering structures considered in this study.

~~ LG-4

/



- ~~~~~~~~~ - ‘ • - :~~~~- ;:: ‘~~~~~~~~~~~~~~~ --~~~~~ -

.—1
0) r 4  ‘a U)

a • a ‘a ‘a0 U) U) 4-’ 0 , -I ~-~~V 0 0 I •r-4 ~U~~~I .,-4 ~
~ .0 ~~~~~r-4~~~ - P a  o a~~-’c o  ~) C ) ~~~~~4- -

b o a  ~~~~~4 O r — I~~~ m o o  CJ) ’-4 H ,--4 ~~bo , 4 U ) Q ) 0) a Q - p ~~~ 0) •,.4 C~• •~~~a~~ i 0 ’ a  0 .r-4 0 ~1-~~~ U) ~~~-+- O .,-4 .H~~~ ~0) ‘ d O W  U ) o a o ) a) •,~~~U ) U ) ’ a  .,-l 0 U) 0 —~~~+~~ b~~ -~ ~~-P 0 (1) 0 0  C) 
~H a ~~~~~Q) cI.~4 v o ) Q)

C) C O U ) •,-4 0 O ~~ -4~~-4~~,--f • Q Q ). ,~4 > 1 0 0 0  • O a ~~~ cm
a U) 0 (I) a •~~ ‘a • C) ~~~ • .

~ 0) C) 0 --4 U) c~ ,-4 0 ‘a Lt~rI •.I • 0 ( 5 ~~.-4 O H 0 4 - > •H r—4 ,—1 P~~ -’ +’ ‘— P ~ 0 I
a ‘ a a H  ~~~~~~~ 0 > 1 ~~~-~ a a o  a P. - ’ U ) 0 0  a a  0

W 4-> C) r4 r 4  U ) O 0  ;:.. Q) .,-4 
~
. E U )~~~~~ O 0 )  ~ -m

O 0 0 0  +~~~~~ • 0+’  a •~~~~~-1 a • o + ’ a o a  a o . - ~~a —
, - 4 0 0  C) ‘a~~- 4 O ~~~ ~~ ‘a •r-4 • ~i’a  o ,—4 ,--4 0

0 ( O Or- 1  - ‘ 0 - , - 4  0 b D O ’ a U ) U )  b O O  .r-I C) ~~~O ~~+‘~~~o.,-~ P,- Ic o W a  a m  a a b o W  GJ~~~-~ 0) .,-4~~~~~4)
bO bO C) C) -rI U) U) ~~~- j 0  U ) u ) C ) w -,-4 ~~~ W 0 ‘ a 0~~~-1 ~~~~0 U )  •00 •~~~~~ U ) U )  0 0 ) 0 0 ) 0 4 -’ -P --~ . ‘ 0. -~~~~ b o W~~ -’ 0

P-I ~-4 a~~~o 0 0 ) C4~~~~ ~~~rC) .,.4 .,-~ ~~~,U) ~~~ U ) c0~~~- i O  C)~~~Cl) 0 W a W  ~~~~~~~~~ ~~~~~~~ a o ~ C) ,-4 a a 0 ) O j  a a  a — 4  .,-~ ~~a~’-~
U) a ~~O - a -  ~~~ 0 b O 0 ~~~~.~~~ —I ~~~~~-P c o o m  U)~~~~~~~~~~ P-~~~ ~~~~~~~~~~~~~ a’ .,-I m O a - P C) 0 - 0  r 1o -~~ ~~ o .~-~ a b o  a a o o  a -,-4 -P --4 U) -H m o

0 ~-~ co~ --~ ‘a~~~~~ U ) Q r —I ‘0~~~i 4-~~~U ) 0 0 ) C )  o~~~~~ o •-i a
0~~-4 •,-~~‘0 O +’ bo~~~ O b O O 4-) 

~~~~~~~~~~~~~o a a  m m  ~ ~ a a a a a m  -0~~--4 0~~~~~.,-i ,-)
H 4-’ •r-4 0) C ) W 0 . 0 .H W ,—4 •~~~~~ a ~~~ C) U) .,-4 0) Q~~ -, U) ~~cm —

~~~~ bO 0 ) 0 0) 0 ~ ) U )  ~i 0  U) 0 c ~~a ‘a -i-) ~~~~~ —4
a 4 a  O~~~~~U) •~-4~~~ ~~~~~~~~~Q U )  ~~~~~ •,-~ 0 0  a.~~E a a  ‘aO r-I l-’ ~~a0’d~~~o aaa ,- 4 a a  ‘ao~~~~~’0 C)~~~4 C~~~ P-~ ‘a

0 •, •,-I a 0 r -4 0 ) 0 r - - 4~~~ m o , — i o m  O o  m 0 + )O m  ~~~~ a
bo 0 —4 a ~~ ,~~ C) C) C) C) •— 4 0 C) a ccs U) ‘a C) ~ 0 a

Hcm

4-’
a

Cb r-4~~~I~~~~ I 0 0 0 0 C
~< C b a~ U) 0 N- a) C’J 0
H ~-4 U) C’)P i~~n a I I p
~~ ~- 1 0 0 0 0 0 0 o
I~4 ~4 P  0
~~ C)ci-. E-~Cj)

• 3 1
wai.gscs f aUa3O~ .Wr a -(..~ ~ u~~3Ofl4 ~UaZ ~O~~flp
POTJ~d_I ________________________

~~~~~~~~~~~~~~~~~~~~~~~~~~
f ~~~~~~~~~~~~~~~~~~~~~~~~ 

-“-,“ ~~~~~ .
~
,j ~~~~~ ~~~

- kE !

F - 

,~~~~~~~~~~~~~~~ 
H 

_ _



4, 
- 

- ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

- - — -

U)

0 0 ,-I
P C) • H• a o a m a m  ‘a ~ 4-~~ s-i U)
0) -4-~ ~-4o ‘ d O  r-l o~~ CO 0 U)

‘a 4-’ (4) P 0 ~ H 4-i P-. • .,-i .,-~ 0) CO 5-, 0 ~—4 • — r4 P ‘t I
1~~~.4 0 ) H r 4 0  • P -~’ao~ ‘O~~-4 U) ,—4 U) ‘ d U )  a -P o) - d O C )  .- CO

— a o ~~~ -p — a o  0 0 5 - ito •r4 CO ‘ ‘a 0) .H~~~~~ 0 b o O 0  O + ) + ’ 0 )  0 - ~- 4 ’ a  0.-1 H~~ --4 4—i U) 4-’ r--I O ~~- C O C O~~~ W O W  a’a~ ’~.0 0 c o . , - 4 0) .-I O O 0 4 - i E
C) 0 O ~~’-. 0) 0 - I U ) a , - 4  W O O )  ,0 0 ) 0 ) I  C ) 0 5-i +’ 5 - i 00 0

U) -P O .,—i .,-I c4) 0) 4-i 0) • 0 O O r - 1  5 - i V~~~ ,4 -4 r 4 ~~~4 5 - i 0 >~ 0 ) C ) U ) U )
W~~~~~ ,-z~- -4-)~~~j ,-.4 C+~~~0 ) 0~~~~~ cr)~~~~~~., U )  Sri .0 C ) ’ a C ) C O  U ) C ) 0~~~4 0 )~~~ 4-4 0 I2 . a~~~~~~P> .

IW , - I () 0 0 ,-I ‘—‘d ’ a 5 - ,  . 0 o  + a H a  C ) o O  U ) F~ •,-~ 4-,~~~~ •.-4 W O O
0 0 0 -  O ctj s-, 0 H U ) 4 - ’ 5-i -P 0) 0 .D 0 ’ - 4  0 r-1 P-. H O - ~-4 5 - i O U )
~~~ O - ~- 4 U ~ c’~~~ 4 O ’ d  lf\ 5-i OJ tJ) C) 5~~~C ) C )~~ i-~ • .,-4 4~~ .,-4 1 (1) ‘r-4 0 ) C) 0) r4 ’ a

P P +) — P .  0 I C ) 0 0 )~~~~ 0 ) .0U )a 5-i~~~ ~~~4—i o 0 N-, -.-l r--1.0~~-’•‘W O 0  a c o  O E O E  .0 ‘—4 0) 0 -P U ) 0 • r - l  0 ) C ) 5 4 C ) 4 -~~~4 W C O SI O I + ) C)~~~~ 4~) a
5-i • ‘ 0  -~~~ C) .,-I a ~~~4-4 .aH . , - 4  r-4 0 -~~ bO S-i O 0 O U ) 0 ) O  0 5-.

-~~ c4 ) O~~~ 0 ) 0 .,-I Q )  ~— U )  ,—4 C) 0 ) O~~~,a  ~~~5i +) -H Si U) •r-4 O b o E~~~~~+) 0 CH ~~~~~~~ O O P -~ CO U ) P H
0 .0 • ’ - i O  5-i X 0 ) 0  O) CO .,-4 U ) C ) 5 0  ~~~~I + ) +) C ) —’ C ) c 4) U )  0~~~ i r-4 0

-~- i o - o  E 4-’a o 5 0 ~~- ’ a~~ ’--. c o P -~~o Z E O  a b O  O 0 ) 0 r - 4 0 0  r-4 cj . O U ) -, - 4 0. 0 c ’:
‘-I 0) 5-i 0j .,-4~~~~~~+ a S - i -d S-i 5l) a - P a +  bo o ’a~~’-.-~-I . 0 O O .,— 4 . 0 0) 0) 4-’ 0

V O ~~ -I Z O - P U) ,0 0 )~~~~~a : 0 C 4 ) ,.-I U) -I~~~ ’-,•,-i - H 0 ) c 4 )r-4 ,-4 E c5 U) J .0 0 O H ’ a~~~4b O W - i - ’  E q-i .~~ O S i O 0 )  5 - i C ) H  -P 0 ,-I 0 0 O 0 0 ) r 4  , - 4 U ) . 0 C ) ’ a . r - 445
(-O C O 5-. O ~ i~~ 4 0) r-4 Oj~~~ 4 ,-4 ~ + ‘4 -’ ~ C)~~ ’-. •,-i ..-I ‘a H - Q~~~4 r l  0 ) 0 +~ O a
0) (0 0) C) ,—I .,-I Z- I 5-, 5-. a) W W ’ a .H  • Z C O ’a C ) C ) O 0  5 - i O U )  - 5 0  S i o c ~~~~-~ 0 D o  5-i bo Oj C)0~~’~ O ,-4 5~~~~ - a a  0) O ,-I~~~ H O  b o 5 - i .~~~a •~~~4-’ O~~ ’, .0 0 a 0~~ i a  •,-i ‘a l). .,-i 5~~~0 ( 0 - P C) 0 ’ 0  ,-I U) E ,-4 o E b D a C) b o o~~ .,-1 b0.0 • a O C ) - P t o 0 )  0 a ’~~~ -, + ‘ a  a

0 0 S i W  O + ~ .rl O H .,4 0 H I P  i~~~~~ CH 0 54 r-I 5~~~ H H ’ a a  0 . 0 0 ) 0W
W o a c o  a~~~a ..-i c o o P-~~o ,- 1 . ,- I a c o.0 ~r-l ’ d 0  (1) W ( 0  a b D O , - 4  0) E-i P- .,-4 .,-4 ’0 4-4 -
‘a -P 0 0 0 . 0  Z 4-i ’a .,-i ’a - P 0 0 - P  5 - i 0 -r4 ~, 0 W 0 ) H  .‘O) 4-i 0)~~~~~5i 0 H C )  H ~ 4~~ ) 0 0 00 - O H  O Si ,-4 -p • 0 4) 0) O c O O ’ a  P~~C ) - P  O ) H 0. H 0 Q) 5-, . , - 4 0 U ) C ) Q )  - CO +’ 0 CO ~~4

~~~ O 5 i  U) 0 ) P - . a O S - i  O 0 - P .,--I +’ $1) ~ ~~~~~~~,-1 -i-) ~~~ b OH r4 5 - i H Pi ~~~~~~~~~~~~~~~~~~~~ ~~~~~~U ) U ) 0  U)-
‘a -P (0~~~~~ 5-i r - I H U) G )5-i ‘ d S W S r O )  c~ (0•~-4~~~ --4 l -,-1 4-) Q) Pi 5- Q) ,-4~~~~ -,U) H aa I - r - l U) O) -,-~0 0  C)~~~E a Q .) ‘a . 0  H O )  0 a O )~~4O ) -P ’O W H . 0 - 4 - ’ O + ’  U ) C ) c o U) P i O O  C)~~~~ -P ’ a C )  ~~~ , -I E 0+ ~~~0 W O

‘ a o~~~~~’d 0 5 4  C4~~~~ ‘ a b O ’ a  4-i 0 ) + ’ E’ a4-4 O~~~o o 4-’ O bO H U ) 0 U ) C O U ) H  ~~~ C ) 5 4 O 0 )  ~)O cO o 5 4 0 0~~~: -
0 4) 0 0  0 4-i C) r-4 0 5-i a H .—1 r-I O r - I a . 0  . r 4 O H H  a HO H . r ’ I . O m  ‘--4 c O a S - ,  •,-4 .0 4 - i 5 4 0 0 )Q) --’ •
C) U ) ’C) (4) c m m )  0 a H  E SCI a 0 5 4  (~~~~~H H L C ,  ~~ U) Pi ~~ ~~ O H  U) Z . 0CH Pi’d E’4~~~4 .~ Q ~~~ U) (0 U) Q .,-4 ~~~~~~~~~~~

0 0 0 0
C’) C’) It’. C’) ~-zP If’.

(4) 11’. 1!’.
I I I I I

0 0 0 0 It’.
C’. Lr-, 0 H CU

zf (‘.1

.0
C)
0

a -
~~ 0a ,-I Q) 0 ‘a

5-4 5-, 5-i N 0 C)

0
.~~ 0U) U)
C) C)

C)
I-,

I.oOTW~ u.~op-~-~p

~~~~~/

_:_~~~‘~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ‘ 
____

- - — — - ~~~~~~~~~~~~~~~ ~~~~~
‘—-i”

~~
- • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -



I;. 0 0) H >. ‘a54 0 U) ~- 4 0  4 - (0 ’ a ’ a O ’ a  U ) O  4-’
-4 • 0 .~ 4) ‘a I .~ ~~) ~~ 

I 4-1 0) H 0 0) (0 0 LtD ~-. -4-’ I ‘a U) 4-i -)
- V W 0 )  CO ~‘,‘d - H +’ 0 0 ~~~o a P 4 0 )o O 0 ) C )  0 - P 0 . 0  U ) 0  0

0 4 ) 4 )0 )  0 .r4 ’a 0 a 0~~~~ U) ~‘. C O  .0 0 r-4 - P H 0)  0 U ) - , - 4 C) -4-’ ‘ a 5 4~~~ -
0 O C . - , E C O U ) ’ a 5 4 0 . 0 5 4 C ObD ’a 0) a — I  U) O ’ a U ) ,—I -P - P ( 0 0 0 W. 0 0 O  •-I 0 0 )  U)

- i - ’ 5 - . 00 0  0 0 ) 0 ) . 0 4 ) b O  .,-1 0 5-, H bD H+ ’  0 0 ) 0 )  - 5-i W .—I r - I O a 0 O W~~~ a . 0  0)
C-i “ ~~

- 0) C) ~ U) 1]) 0 .0 P. 54 .r-l U) H a ~ 
C) I H (1) P. ~ •~~ ~ U) C) -4 0 ‘a 4-i .,~4 ~ -4 ~~ to -I-) • U) (I)

—I L  (0 4-i 0 0 1  P . a~~~~~-P P - .  (I) 0 C )~~~ 0 0 0 ) 0 ) P i  ( 0 0 0 (0 0 0 ) 5 4 0 0 )  C ) ’ a O U )
~‘) E  .r-4 4 - i 5  .r-I (0 0 0  .0 (0 0) (/) (0 0 E 0  ‘ ( 0’ O r O 0 ( ( 5 ’D a W Q I H V  0 Q I Q) r4 C0 C~H 0 .-4 5 - i O U )  U) b D H 5 4 0 0  0 O W Q  a 0 ) U~i ‘0 5-. 0 . 0  0 0  a~~~~~o m

0 - ~~ 0) r-4 ’a C ) 0 0 0 )~~~~. Q ) . , - I 0 0 . , - 4 O 0 Pi ‘ OH  0 ) 0 0 ) . 0 0 U ) C ) 0 V 5 4 0  CO 0)U) 0 U ) 0 )  E -.-I 54~~~~ H H H  P4-P .,-I 0 ) ’ a r - l  • ( 0 C ) 0 ) S - I.0~~~~~~ Q) +‘ O 0 P - ii-~~ ’ C ) U )  54 ~~~0 ’ a~~I - P O~~ Z - P C )  bO E .,-I -l-) 0 0 C ) ’ a 0 )  a . 0 -P a  O H  -P O r-I 0) C O E  0) b O . 0 0 0 s )
0 O W 0 ) O  0 5 4  O . 0 0 0r - 4 0 ( 0  C ) a O O H  ( 0 ( 0  5 4 H ’ C i  ~~~~l-) . r 4 4-) •r-4 V ’0:- . P O  4-i ~-. -)  o O ~~ ., ( 0 U ) + ’.,-I 0 0 )  0 0 ( 0 ( 4 )  >, 0 U ) a  ‘0 0 (/ ) . , -4 • Q) ‘ a O  • ‘ 0 0 5 4

- O P  0 ( 0 (0 O P 4H  m 5-i~~~~~E 5 4  0 +) -,-I .0 ‘a~~~~ - . - 4 0 ) H 0~) - - .-1 0 0  O ’rj P c-i ’ a a a W  0 0 . 0 ( 0 ( 0 3
-1 3 0  - .,-I H OJ .O W . r - 4 0 . 0 C O 0. ’ - I O .0 H U )  - W  O c o E - , - 1 0 .O E  ( 0 W b O 0 .,- 1 ( 00 . 0  4-) (0 54 0 ) ’ 0 O

- (0 8 5 4 H b O ’ a E . r - l W a C t l H O  5 4 r 4 a W  . 0 H 0 0 0 4 -’ H - P O. r-l C4) N 0 ) 0 5 4 U )~~~~ 0 ) 5 4 0 0 ) 0
~~~ --~~0O  0 r 4 ’ti .~I a a - r - l 00 - P -r-l .0 H  0 ( 0 W 0 5 4~~~~ O ’ O C) -,-I Ii) (0 0 H W 4) H~~~~~ 0) 4-’ O) ‘0 4 - i 0 a .0 4 -~0 0 0 O 0 ) H  , — I U ) . 0 a ’ a - HO ~~~ U ) 0  C) 0 0 ) ( 0  U) Q) ’i-i -P O . 0  -P ‘ -G) 54 -P r-1 8 0 ..-I H U)

Q P • , 4  0 ) 0  0 a U) 0 ) 0 0 ) 4 - i  a ~~ O LtO H  0 ~~~5-. 0 - ’-I 4 - ’  O ’r) 0 4-i ’d o - P ’ a  11 ..-I bo a H  0 P i O ’ a
L 0 + ’  5 4 o a P -~ 0 . 00  5 4 L t 0 0 ) ( 0  a ~‘-~ o 0 0  O + P 4 P - a  O ) o j ( o 0 0 ) 0 0 O ) . , - 4 U ) C )  W .r1~~~~ r-I 0~-~~~~~ C) C O 0 5~~ 0) ..-4 - P ’ a P 4. r S-i O) - H O  HH .r-I (II H a H- P 0 O’ O O 0 0’ C ) N  54

~~ — - O O) 0 ( 0 0~~~., -P 0 )  0) H b O , — I W H O  P 0  5 4 0  0 .r l 0 )H  0 ..-I r - 4 ’ d 0 W r - 4  H 4 4 - , 0~~,-i C ) W 5 a ~~~~~ -54 U) H H ‘a a 0 . 0  (1) 0 U) 0) -P 0 ‘a -P -r-I 0) U ) . 0  0 U) 0) -P 0) .0 0) C) P. 4-’ 0 .~—4 -v-I 0 .0
: - o O) Ct t t O O H  Q) P-l P- .rl r-4 V 4- (4)~~~0 U )  C O V O W - P  bO # ) I a 0 P-~ 0 .O 5 - i W 5 4 0  •r-I -P 0) 4-4 4 ) 5 4 C Y

~r i 5 4  0 -,-4 0 H •,-l a  0 0 0H  4-’ 0 0 ( 0  •r-I 0 -  -P ~r-4 ( 0  O P  W O b O  4 - i O U ) . r - I 0 .-I ‘ O C ) C ) r - I
- (0 4-’ 0 O3 - , - 4 0 U) H  - r-4 C) W 0 5 4 ’ a U ) H P - O H  0 r - 4 0 0 )  w o b D + D O o  0~~~~~Q ) . 0 r -I +~-l C- --I Q, ~~~~~~~~~~~~~~~~ )

~~~~~~U ) U ) O  ( 0 - P  (4 ) r 4 0 8 ( 0 0  0 ) 0 . r - 1 ’ H O O  H r - 4 0 ) H  i 1 U ) 0 - P  O H 5 4 P O H
P~ 5-i 0 ) H~~~~~~W H 0 ) a I r - 1 U ) 0 ) , 4P-. CO O 0 0 ) 0 0 )0 C) CO H S-i .S~~~0 ) O  U) • r - l 0 )H -, - 1 0U )  O r-I b O O

~L 3 ~~C ) 0  0 ) P -~ - P ’ a~~~~ O H E O +’ O ( 0 O - P U) 0 ‘ a H r- I U ) 0  0 ) W V  a Pi +’ C)~~~~~S r . 0 5 4 + ’o U ) 0 P -~ O ( 0 ( 0 ’ a C ) O,
P - a 5 4 0 0 )  b o a  o 5 4 0 0 b O H’ O ’ a E  0 ) C 0 0 0 a  .0 0 0 ) 0  H ,4 0 - P C )  O 0 ’ o O a a  ( 0 0  0 5 4 0

-~~--1 .5) 0 H C 4 ) a S - i  . r . 0 4 - 4 5 4 0 0 ) 0 ) . r - 4. r - 4 0 ) 0 0  ~- i . 0 O 0 ) H  4 - i a . 0 O U ) . - (  . 0 4 - 54 .rI O O ) CO 0 0 H H  H O O a S - . --f
p~~~~-4 ..-4 ~~~ 0 P i U ) ( 0  0 ) W O H P 4 O H H U ) . 0 C O C )  P-i t O 0 H b O  ~~~~0 C Q 4-~~H r 4 W E 1 0 . 0~~~~ O H ’ a a 0 . 0 0  C~~~H 4-’ U) H H

0 0 0 (1’.
-~~~ 0 a) 0

It’. H 0) H
I I I I I I
0 If’. 0 0 It’. LI’.
H CU a) -~~ H H

CU CU

.0
C) 00 H
a —‘
5-. )— ‘  0

cm ‘a 0 0 )
—4 0 0 )  CI)
0) 0 .0 0

- H Z .0 (0-d (0 (0
(i-i 0 +‘ C) .0 0

‘0 ~~~+‘ 5 4 W  P.
0 C.) 0 ( 0  ( 0 0  i—I
o o 0~~~ -i-I

0 O’— tQ ’— N

41)

0
.0
-‘I

C.)

GU33O~~

— 
- - 

... ,
~~~~

. ~~~~~~~- ~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~ —: 
- 

~~~~~
‘ 

~~~ ~~~~~~ ~~~~~~ ~~
— I L~ _

~~X~ ~~~~~~ —



— 0
I -~ (1)

( 00  4-) 0 ‘-0 ff- 0 ‘0 • 4-’
I 0 CO ~~~~ 0 0 0 . 0 b O  H
0 -P 0 . 0  ( 0 0  0 5 4  CO — O ) U ) ( 0  0) - P 0  ( 0 0

-‘ - —4 ~ 0 U) H ~r i-) ‘a 54 ~~ 
.,—4 CI) C) 0 

~‘ H 4-i 4-i H H 0 0
-H 0 0 )  U) —1 - — 1 0 0 )  ~‘+ ‘ (0 0 0 ~~~~~-P 0 0

H H O C O O O t )~~~ ( 0 .0 0 ) > -  ~-. c’ :  H a O  H H . 0  (1) 0 ) 0
L ) o C ~ ,.r ~ -H ‘- U ) 4~) • U ) U ) ’ a  H 3 L  H 0 0  C4 - 4 0 U )  P i U ) 0 ) O  0 ( 0
0 0  C ) 0 U ) 5 4 0  C ) ’ O O U ) O  C.—, C~ - 0 )- H -P 111 0 0- P H (4) r—I
0 C 1 C P C O W O J H ’ a  O 0 ) 0 ) - H tO (O (1) H W  - H 0~~>. 0 .r4 8 O b D U)

0 0  0)~~~~~~O O  W~~~~~~5 4 C O 8 U )  -H >. - r-4 -i-’ .O H cO 0 ) H0 O 0 0)
a ~~ 0 ‘a 54 I) (0 -P 

~~ ~‘ • C~) —a 0 U) H ‘0 U) b o ’a  .0 ‘a (1)
P 0 0 P i . -~~ ’ a W  S-i ,~~ 0 ’a ’a  C) ,-. 54 -,-, ( 0 0  a U ) - H 0) 5 4 0 0

O H0 )  : ‘ E  0) bO 0 0 00  C 0 ) U )  .0 8 0 ) H 5 4  (0 (0 0)
4-’ -H -P H ‘0 ‘0 to -rI 0 (0 (0 .0 0) • 4--i 0 24 0 H

(1) -rI • 0) - ‘ 0 0 - ‘0 0 5 4  .4— EH  0 5-i 4-i 0 >~~0 ’ a
0 O ’ C -4-’ 4 - 1 ’ a 0 ) C )W  0 O .0 U ) U ) 0 )  5 4 0  0 ) 1 0-H 0 ) 0  ‘ 0 0 0 W  ‘ -P ’a
O C O bL) 0 -H C O 0 . 0  4-’ ( 0 5 4  ( U ’ 0 O  a E .~ .0 ‘0 O U ) c 0 -~~ .~~~H 0
‘ 0 H C ) N~~~~~ 0 5 4 U ) 0  0 ) 5 4 0 0 ) 0  .0 W  (fl -H .0 H 0 r-l tO

O H U) -P H a -P 0) ‘a 4-i 0 (0 .0 4-’ 9 0) 0) (0 0) (1) (0 ‘0 ‘a H C) U) U)
“ - 0) 54 4 - ’H 8  0 -H  H U) C ) U )  —1~~~’-~~+’ E U )  U ) 0 O U )  H

‘ a o 4 - i ’ 0 a 4 - ’ a 0 -.-i bO a H O P i O ’ 0  E~~~ C) 0 5 4  0 ( 0  0 ( 0 ( 0  .0 P-.- U)
0) C0 0 0) 0 0 0 ) . H U ) a  U ) - H~~~ -rI O IL . 0 H C 0  ‘0 0 ) 4 ’  0 U ) V  H O
‘ 0 0  O Q i a N  54 U ) 0 4 - ’ . 0 a  ‘- O H  ( 1 ) 0 0  O H O  0 ) U )  0 0 4-’ O
0) 0 U) -H H -.-4 4-. 0 4-i 0 U) 54 (0 4~) CI) 0 0’ (0 0) 0 0 -‘ CO 4-’ .0 0)
0 .0 o ) C )~~~~~ P 4 - P0 H  - . - l O . 0  ( 0 0  • U ) b O~~~ 0 ) 0 4 - ’  bO o

~3 54 U) 5-. 0 -H -P 0) 4-’ 4-4 -I- ’ 54 0 Cl) 0 • 4-’ 0) ‘0 0) 0 -H - tO) -H H to >, -H (4)
‘ a O b D 4--i~~~~~ U ) - H 0 -H ‘ 0 ( 0 ( 0 - H  -H~~~~. - H 0 0 0  0 -H ’a~~ ’- 0 - P H >. C O H O

‘ - — 4 0 0 )  : 0 40 - p 0 0  0 > . 0) . 0 ,—4 + ’  C O O C )  0 0 ( 0 0 a m - a a 5 4 1 0 C 0 c0 5 4 W - H
—4 r-I 0) ,-1 -,-l ( I ) 0 4 - ’  0 H 5 4 - P 0 -H • .0 - H ,-4 -P 4-’ H - H U ) H  0) 0 H bo 90 ) 0  W - H -9 H - H O C O  O H  t o D O 0 )  O o O  C ) U ) ’ C O  ‘0 a  C) 4 ) 5 4  ‘ 0  -

~~~~~~~~~~~~~~~~~ U ) O > .  O a a ’ a v O O  .0~~~
’ -H P- .’a ’a  - H - P C )  0 ) 0 ) > .

o - P a O O ’ a O a c o  c O O  0 5 4 8 0  U ) O ’ a  U ) C ) 0 0  5 4 0 P 4 ’a .0 4 - ’ a 0 )  5 4 O ~~ ’
~i-1 54 r - l O 0 ) C ) O 0 H H  r - I 0 0 0) 54 .r-I 4-’ 0 ) 0 - 0 ( O H ( 0 c 0  0 ) O > . O  H H . 0  C ) H - H
0 . 0~~~~~ 0 H ~~~~~~C ) C ) .0 C) C~~~H 4 - ’ U ) - H ,--l C1) ~~~~0 C )  c m o U ) U )  Z 0 - P O ~~~ a o

Il~\ 0 LI’.
-~~ N- It’.
H

I I I
LI LI’. 0
H N- -P

0) (4)
0) 0)

(0 .0 5-.
-P bO C~)-H
(0 -P U)

(0 .0 (1) 54
0 a .0 0)
O H C) 4-’0 H +‘ 54
-H (0 (0 0

p-I

0
0
H ‘0
-H

I -

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _________ _ _ _ _ _ _ _ _ _ _  [ 1
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  

- 
- 

‘~~~~~~~~ - -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~~ - ,~~n.- . ~~~~~~~~~~~~~ -

_ _ _  - -, —



LEGEND

I - I MISSISSIPPI RIVER ALLUV IUM I I SPARTA FORMATION
r’-~

-’
~
-’. -\_____ LOESS I I ZILPHA, WINONA AND TAIIAHATTA FO~NATIONS

I I CATAHOULA FORMATION I I WILCOX GROUP

L I VICKSBURG GROUP 1 1 MIDWAY GROUP

L I FOREST HILL FORMATION I 1 SELMA GROUP

I I YAZOO FORMATION - —
_ _ _  

4 -

- I COCI~FIELD AND COOM MOUNTAIN FORMATIONS
Q~y 

—

Note: From Geologic Map of Mississippi 1945, Modified
Alluvium along Big Black River not shown. ,~~ 

-

-

\... (
V ~~~

/ —

~~~/0

/ 
/ t ..~

~~~ ~~~~~~ R \ \ \ 
____

~~~~t1 
_  _ 

_

_ _ _  

\
\
~~~~\ \ 

- 

~~ 

_ _ _ _

‘p 
.,:U~ 

_ _ _

\ \ \
\
‘
_ _ _

______ \ \ \ 
~ 

•\ \ ,;
\~ 1 \ \ \ \

________________________________ 

\~~~\ \
\
\ \ 

~
4 

\ 
~~~~~~~ \ 

\ 
~ 

\
p 

-
‘.,

____ 

\ \~~\ ~~ \

\ \ \
\

- 
\ 

~;
‘\ \~~\

\~~\ ~~
~

~~~~~~~~~~~~~~~~ ~~ -i~-

~~ ~~ \ 

~~~~~ 

\ \ \

0 0

‘. I
I,,,



FION I I 

d 
~~ 

-

I, / -~~~~~~

AND TALLAI4ATTA FORMATIONS / / 

.~~ ~~~~~~~~~~~~~~~~ 

/

/ .# _ - -

0 

- - 
- 

:- - 
-

- 
~~~~~~~~~~~~~~~ / 0 

tt~~~~~ ‘ \
~~ 

\\~~~~ CI~ ~~~~~~~ 
- 

- •
1

L- - 
- ‘~

‘
~~~~ ~ c’t~:s ~. / - - 

•‘
- / / V

- 
p $IPuf 0 \ \ \~~ \~ ~~~i - - 

- 
-

CI \~ 
e\- \~~’~~~

.

- II , -\ ~ — - - - 
—

\ \ \ \ \ 
~

- - \ \ \~~~~l \  \~~4~ \ - - - -— 
__
, —

— 
- 

- 

- 
- ‘ 

- 

- -

I \ \ \ ~‘ “ %~~
l ~ “ ~ \ 

- - -

• \ ~I\~~i \  \ ,~ 
~i\ \ \ \ \~ \ -‘ \ - ---4

* \ ‘4~ 
\ ~ \~~‘ \ \ 

- - - - 
- —

- 
- - 
c,.~

‘~5\ 

~~~ • ~~ ~\\~\ \ \~
‘ ~-c~ 3.1 

4 

-

\_ ~~~~ ~~ . \ “ ‘ç ”\  “ - 
-

\“ ~~~~ I “ ~\ \ ‘\ 
~ 

- 

‘I
~\ç4~

1~~ ~\ ~~~~~ 
- - 

1>~~ 
- — -

‘\ 
~ --
‘
~~~~ \ 

\ \ 

0 

- ~~~

‘::~~~~~~ :.~~ ~~~ 

•
. 

- -

‘4. 4. \ \~~
\\~ i~

i \  \~ \ “ \__ _

—
.

~~ 

1~
.
4:I 

‘

:
4 ~~~ 

\\\‘
“ 

\
\~~~ \ \‘~\ 

‘ “~~~ -. - ---‘- : , 

-

4. 
‘ 

-
‘ ‘:~ ~~~~~~~~~ ~ 

‘
~ 

~S~
SS 1

~ ,~ 
- 

I 

- 

/4. 
‘ “ :4 - - / J —

\ \ \ ~~~ ‘ 
\~~, 

‘ - 41
-~~ -

~~~ 
-

~~~~~ \ \
‘, 

- - 

- 

- 

- 
. 

-

~ 

- : 0 ‘ - -

/ 4

— *~~j— ,  
‘
~~‘

-
~~~~ LEG

- N.m St

—~ 
Tnbutan

SCAL E 
- ~~~~~~~~~~~~~~ LIMlIS o

1 0 t O Milp~E-L ~~~~~~~~~~~~~~~~ -— — 0~I 
- 

Local Pr

/



‘ \~ 
-

~~ ,
/_ 

~~~~ 

‘
- ‘ 

-

~~~‘\ “i 
~~~ 
‘1” - 

- 

~~~~~~~ 
- - 

-
- 

k

/ 
- 

- 

- / Ia o4’.‘—‘-------- - /
-) 

s
- ~~~~~ ~~~~~~~~:‘P 41 1 -

- - - 
CI /

~
/
~~
ItlrIIII~lIIIp 

/ /

- : 
: .:~~~~~~~- p

-i (4
- - -- - 

— - - —: - 0 0 
H-12 -

C;’;’ - ) i
i

- 

1’-’ / S

S
I / “ -

-
. ~~~~~~~~ 

1
— / _  - 

- -1
’. c~ 

0 1

4 - 

- - 

. 
-

___‘4_ - - 
- 

—
•---

-- . 

.

. 

—-- 
, 
( 

-

— 
- - 

4 
-
: - 

~~\ .  1
:
‘‘ _~~ / ‘‘ ‘ ‘ 

/

-
- ‘ ‘

‘ °

—- : 
-. 

- I 
/ 

% — 
_ _

1 /
p 

- 
- I -

S ‘
~~ -~ V

I.’ — 4 - - ~~
‘ - 

-, ~
. 

~.JJ
‘
. 

- - 

- I ~-‘/ ~~~/ - 
-
ç

~0 

- - 

- 
— I ~~~~~~ ( - ‘-1
1
/

w 
- -

L OW F R  MISSIS SIPPI PIVER

BIG BLACK RIVER BASIN
- MISSISSIPPI

- 

LEGEND COMPR EHEN SIVE BAS IN STUDY

N u n  Stim Rsw,oir Sits . GEOLOGIC MAP
Tributa ry Reservoir Slt i~

p

__
.#~
’ Uiulb ol Clia~insl Imoroveinest Plans U S A RMIr ENflINEE R DISTRICT VICI(SRLI

CORPS 4W ENC,INEER5
Local Pvotaction Prolacts (Looe Levies) VICKSBUR G MISSISSIPPI

a _____ 
p~ FILC NO. I• • Iofln~s



,C

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~,-f/~~~ ~c>~J ~~~~~~~~~~
~i~~__ ~~~ ~ff/)~

J~) Ij 1—®

~~~~ /.;r~~~~~~~~~ ~~~~~~~~~~ 
‘
. ~~~~~ ~~~

~~ 
1 ~~~ - ~~~~~ ~~ 

i ’ 
~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1?’!) ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 
//

‘~ 

~~~~ // ~~~~~ 
“

: 

~ J~~4 ‘6’ ~~ /c > ~
,
~—~/ ~~L/’ ~~~-7~ < / 1~’e~~/ 1  ~~~~~~ v

’
~

- \ I)~~~~~~ ~~
‘

- - 

\ ..4 
~~~ -, 

- 

- 

0

1/ F

LOW ER MISSISSIPPI RIVER
BIG BLACK R IVER BASIN

4 MI SSISSIPPI

EGEND 
COMPREHENSIVE BASIN STUDY

Slim R.wvolr Sfles GEOLOGIC MAP
Isry Reservoir Slti

SCA II AS SHOWN

04 ClIlIWISI Impvovsmsnl Plans U, S ARMY ENGINEER DiSTRICT . V ICK S BURG
CORPS OF ENGINEERS

~mla~~ ( (oo Levies ) V~CIcSBURO MISSISSIPPI
FILl NO. 11-14-0



A ~~~~~~~~ WAISIN HINDS

*1 

. ‘ A ~~’~~~
- I

- 
~~~~~~~~~~

~~~ ~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~100€ 

— 

‘ 

~J 4 4~~4_~~~4~~~~~~~~~~~~~
’

30€ 
— I ~~ 

C

• 
-~ : ( ~~_~—~~~

‘
~::- - -; 

~~- r - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
E_ _— —

~~ I

~~~~~ ~~~ 
-
~

-
~~~~~~~:~~

- 

::~-~~~: ‘

~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 

~~~~~~~~

-

-

~~~~~~~~

-

~~~~~~

- 
~~C 

~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

c1~ ..r r I  . t o ~ -p0.-! N • It 7 or 1CO—p.r.-.~ t— Ior o r r i  .-. . ,—II .  In 5 1101I. p•~ (
j~~.L. r r..t or ~~~~~~~~~ 

— 
— I —

~~~~ Srolf.r 1~.. to.,, 0 1  —

— 
-

V•~y ~o-,d 2 1- 
__.—l...I1 ..L —5— ~ 1~~S 51 

~ 0~~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I

CI -~~~~~~ 
- - _ _ _ _ _ _ _ _ _



I/ISIS’ - ~~~
- -‘ - - -  - -~ ~~_ LIL ~~~.I___*I~A~- 4.~~~ -- ~~~-‘ I ~~~~o- - _____

WINOS YAZOO YAlOO YAlOO HOLMES
21 •3 53 13 20

I

~~~~~~~~~ ~~~~~ Y-5~o

- l~;R 
,/ ~~~~

~ ~~~~~~~~~ I>1~~-~Ti~I ~~~~~ ~~. -,$~ ~,n 8 1  ~‘

I t -
, v’ / /

“

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ / ~~,
,
, 

/
/ 

~~~~~~ /

I - 
- 
- 
- 
- / 

/ 
/ 

/ 
~~ 

-

— 
—

- /
/

-A’~ - - p - ssn-- — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ -. -- WI~~~~~~~~ 
~~~~~~~~~~ .-~-.— - - - - —



- - - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~(/4!P~4 - - - - - - - - - — - -- - ----- — 
~~~~~~~~~~~~~~

MOINES AUAIA CHOCTAW wise!..

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
- - - LOt Att.1 —~~~~~~~~~~ ~~~~~~~~~~ I-~ 

S ~ ~~~~~ ~~ 145 — 
p11 

2

~~~~~_ ~~— 55 ,:. -~~ p-~ ci 
..8 . m.~ or 5.por )

_ _ _ _ _ _  r ~~~~

-° - 
$ [

~~~~~~~~.0

D-. Ko1~r. ~-‘ Pre,,,,h I~~~ A~~d~~

~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~
‘
~~~~~~~~~

8 5 / /
l
E

/~~~/

” ,~,i
tE-7 ~~~~~~~~~~~~~ /

/ 

~~ 
~~~~~~~~~~~ /

I / / 
/  

/ ~~~~~~~~~‘ 7’ I’

/  / -. 

~~ 
7 4/ - A

I~~~ / 
/ 

/
/ V /

~Th.o of Pt~A,,n. / / -‘s. /‘ ,/ç ~~~ I - 
-

— V 
/ 

~~
/ 0’ / ~

-.•;o~~~~
, 6~~~ /

—. C

/ /,/ / ~~~~~-/ — ‘Sr’ 0t~ 
$_~ ~~~

~~— 
,~V ) /

~~ / / 7 p \ / ~
.

~~~~_, / 7 ,, I / ,

~~~~ 
- ,d “C ~~

�

- 
~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I 
~~ o~

,,_ ~ ~~ 
¶ 

—



CHOCTAW Weal!.. wessre l A’HIS 13
100

V
( ~~b.t.r

D~S 1 070

/ 

p~~~ ci 2h8~~~~ 
NOTE:

~7
’ f ‘ ~~~~~ From Geology and Water Resources of the Big Black River

—
5---— ,. “

~~, 
/ Basin by the U.S. Geolog ical Survey Water Resources

~ 0 
zsm~.’ Divis ion , 1966.

—-5— ,_
l. 

—• Ci 100 1400
— .t~~ 

5. 42/ p1 8 2
~ 1~ 

1 — —
‘/ 4-.c_ I ‘ ~~

øI
~~
’ 
,. 

- 

, 
1400

L 

102 *11.0.r

— (
_7

1 ~ . s, 1100
— I p1 7 z

, ~~~ c?-0 
, 

4- t.r

-
_ 

~~.O
0

~< JX
\ ,,

: 
, 
,
/ 

/ ~~ 
2000

~~ ‘ ; \  ~;;
-; 

~~~ 2200

U S A t NG S C \ ~~~~~ 

G2

_ _ _ _ _ _ _ _  _ _ _ _ _ _   
_ _ _ _ _ _ _ _ _ _ _ _

_________  _ _ _ _ _ _ _  - 
- ~— - 

-

-
~~~~~~~

--
-

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - p , f  ~~~~~~~ r’—r- - —I—

Al ~~~~~~~~~~~ ~~~~ t~~~
11 

~ 
p- - - ~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~ - - - - - - _ _ _ _ _ _ _ _ _ _ _



— - - - - - -~~~~~~~~ - - - - ~~~~~~~~~~~~~~ -— - - —

DISTANCE IN PEET

I 190 , 190 r 290 I 3?0 400

11 0 - - 110

1960
05 - 

Qraund Surface 
- 105

00 - ,/
/

_V 

- 00

Loose Thn\ / L0MI TaflClo~-.y S..’?
clOyE~Sil’\

9 0 -  
— \ I - 9 5

I-

90 1 90

3 

— 

85

Alluvium
(R.cenl) Local T0n8 6PQ)4 

~ ~~ e.’ so~ 6Ma 65 Loose Cray, CIOyey 5u1~ 
SO

4//ui-/urn
(Recen.’)

5
4’
S

Local Gi-ay C/ey.y Si.’?
iwS~,d Apnil$

70 7 70
9

05 M dium O ns. Groy.Cooro
Sand w/$5ll.b$.’s

Ccmpocl 6r0/t C/avey S.d
L,nWIfon. —._

SW.’.’ ~i9M poy,SiA~
. Cloy —_. 

—fin. Send $ Shall F.-.9 (M~p/) ~~~~~~j3~~~Z7a, w~T,~~p of
SQ Fin Sand 0 ~~ i/ f/up fAN-V - •0

LiVf4slOne L,m, on.
MaN

~~rinf dole ltWs,Sftpd hy Miss. $l’QfI NiQfroruy
55 ~~ _ - ol M4~a si,.s tcein~~ w.,o 1110* by.o~~~ 

lOry,
dflhling ‘1,0*804 on ISp dolls md/call.’ using on Marl
8511 IS *1,0 fvha .n. ’ ffi. sftndo,U spli# sgo~’,u .,  LmI.slcn., and Morn b r a  —~ *M~d.

cl.umcoflons 9/can Ii, /80.V cle~~lftca liens. Marl

50 LImes/ an.
- Marl

L ,n,es/on.
LiAP*sftn•
Marl

45 L,n’,s’an. Marl 45

S Marl —

Li’nos/o ne
L,.r0S~onI

40 - 4 0

° Llm.s?on. a Men

3 5 -  £ - 9 0

MSSISSIPPI STATE HIGHWAY NO 2? CROSSING
30 - 

MILE 50 20

- 

A — A

-

~~~~ 

_ _ _ _ _



— -S-.- ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ --

DISTANCE IN rEE~T

0 100 — 200 300 400
I I I I I I

ISO - ISO

Jan 1953

- 110 55 - 115

Brawn S~/l a cloy
SaIl /0 Firm

Jan 1959 --
- lOS 160 - - -:- 80

sroao’ Send

8.-own SiM8 Clcy  -~~ 
- -

- 100 179 75

I,,

- 9 9  I TO —‘ TO

- 90 - 
8rown Fe Blue, Cloy 8 Son.’
Very Soft

- 160 - S8own Ia Blue. CAy 8 Send
Very Soft 160

Sill
- S O  ISO I59~~~

—
-

Alluvium
(Recenl) _—~~~~ 2

73 90 - — ISO
— 05

- -
— Vczoo Pm 05

(T~r/lary)

- 7 0  4 5 -  145

Blue Cloy
Soft

Blue Fe &nsy Cloy

y S.?? 
- 65 40 Soft 10 &-Ws Fl/rn 40

a/Trod of
rag - 80 33 - 135

- 59 ISO - 8/i-a /0 Gray Cloy ISO

- 90 25 29

MISSISSIPPI STATE HIGHWAY NO. 16 CROSSING
MILE 40.32

- 4 5  20 C-C ISO

LOWER MISSISSIPPI RIVER
- 40 BIG BLACK RIVER BASIN

MISSISSIPPI
COMPREHENSIVE BASIN STUDY

- 3 5  ‘10 -

GEOLOGIC SECTIONS

- 30 SCA(~E AS SHOWN

U. S. ARMY ENGINEER DISTRICT. VIC KSBURG
CORPS OF ENGINEERS

VICKSBURG . MISSISSIPPI 
~~~~FILE NO. al-I 4-5

_______________ 
PWt G-3

- - 
— 

— - -
--

- —-—--- 
- 

- 

I 
- 

- - ~~~~~~~ 
~~~~~~

- - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~ 1~~~ O’~ ~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~ ~~~~~~~~ - - -~~ -7. ~~~0 -

-



-i-
0

“10

8 5

-~

I 
_ _ _ _ _ _ _ _ _ _ _

- -

~ 

_____________________________

I “
~~Finisl~ed 6’.-oa1p------”

130r 2-3 -64 -
_~~ —iacav--- 

~~~~~~~~~~~ - 6r -~~~~Br.,,, SaIl C~ .p Sn 2- 4
(Li.sd SW *8a,l ~ISO - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
r

110 - 

D NWorL...Fe 

8’MI ~~~~~~~~~~~ i f f )  

N

~~I00 - __!__ 

2-26-64

(!) ____________ 

I

9 
SoFIa,,, Of Seal 

20 Bow,,. Mad G, in j~ii 5a,~ 4,

50 - ~
_. ,,~ 

~~~~~~~~~~~~ 

LIYSrS With 8.-ia,, Clopo ~~~ -

~~ 
FowiIifaroos Lia,d.Fia. a.Wjç Wal, F/ia Th Med Grit,,

67011 84~ 1665

SO L/ miaPi.’i 
29

- TO 491 an.-. ‘11 A100 
~~-43 Tog GlaMan I

46 ~~~ - — —  —

~‘~
‘ 

- j QSS 74 777k 
-

B.V. G-.JI Lim.uoo. ~~ FOm ~~‘ Fooling

7 0 - MPG56’ ________________
s.5 Limit/a,.

BhS G.-.,fl, C/it ,,illC, $5067
r~~~ j F50tl/l/ereus Marl

SO-

Boifng dale fern/sAid by Ml,, SIaN IllgM’q De,carhr.onV
c/ bridg, s/I.,. BorIngs we.-. mo* by rahay *1111mg n,.IhoV
an lAp dolls lne’IcelpW usIng an anger ar dr/ce leap and
ma slondord spIs? spoon sampler. LIm.tlonit and ?.VOrls we.,
core drilled Closslficelions 9/ito, sri Br/p’ o~ipthC04on6.

INTERSTATE HIGHWAY I— 2O CROSSING
MILE €8.25

( 
B-B

SCALtS
/ “~~25’llorizonMl
~~ /0’ V rllcal

L _
~~~~~~~~~~ - 

- -  
~~~~~~~~~~~~~~

- 
- - - - - - ~ ~~~~~~~~~~~~~~~~~~~~~~ 

- - ~~~~~~~~5~~~~~~~~~~~1P - -  - - -- -

- - ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.
-

- 

~~‘



- -~~~~b~~~~~~~~~~anW - -

(50

-4
0

1-

________________________ 
__________  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~~~ 

t
— —

2-2 64 2-20 -64 - ISO

1

” 

Ti, F,,,. 
13 - IOO~~

(Ma 
_ _ _ _ _ _  

— 

ry) 
~~~~~~~~~ _ _ _ _ _ _

Of Foaling 36 
,,.,, N_. .

~~ Ma N.,? Abma 
-

(Ma 84. 7665 —‘ L an. A* A’ / Aban ~‘ 9,0 Giti. lAid O~~~ Fits Marl

433’ Can-orion. ~~~~~~~~~ F~. wart - ~~ 
LndaIe.. As Max? Abmv

L m Iso. A Al. / Alec. 
TO. 

~~ Med As Nat? ASic. - SO
— TO 47 _______________

)SSING

No?..-
Daring Dole Sb .,, I, Per Mfo,mit ’leo, ISa)’ And Ill

Accuse, Far CoweliwNms P .e.i I, Mel lei.anANd ________________________________________________

LOWER MISSISSIPPI RIVER
BIG BLACK RIVER BASIN

MISSISSIPPI

COMPREHENSIVE BASIN STUDY

GEOLOGIC SECTiON -- -

SCALE AS SHOWN

U. S ARMY ENGINEER DISTRICT. VICPZSBIJRG 
~~~~~~CORPS OF ENGINEERS ~~~ -

VICKSB URO. MISSISSIPPI .- ‘ 
- -

FILE NO. 55-14-5 
- - 1 1 1 ~
PWt~~4

• - ,~~~~~~~~~~~~~~ - 
_ _  

_ _ _ _  
_ _  

- - 
- 

-~~~ ~~~~~~ - 

- 
-

~~~~~~~~~~ 
.,— __i-- — - --- ---  -— - - 5  ~~i’~~ -‘ -



DISTANCE IN FEET

190 290 390

8-24-65
— 8-18-63

ISO - - 190

Gray Brown Som/y,S,lFy Clay

185 ~~ Si l lyC ley  
l~ - 185

ISO ~ 
(6)— 

Broun, P,ne Fo lded Send 
- ISO

I 8-I8-65~~~~ 
:~.8-26- — 1 -

175 — ITS

Sand ./loy.rs
So/i Cloy -

~ 
Wh,F~, F,ne 10 Mcd Sand

—4 170 
12 

-

Alluvium
(Reconli

Is — — — — — — —
Coc*~’.9/d Fm

z .65 (Ternary) - 165

28
~~~I6O - 160
Is 

Gray -&y,.n, A# m,n li~ V’s al C’-ay-Rown Sl.ghtiy Sandy,
/lne Send o.,. ’ S.lty CAy Silly Cloy

— 
155 - 155

(49)—
34ISO - ISO

I4~ - 145

140 ~~ - 140

INTERSTATE HIGHWAY 1-55 CROSSING
MILE 159.0

D-D

4: 
Male.-

&nng dale furnuihe.’ by ma M/c& Slate hap Ospl of brIdge si/as
Dari09 miii made ~~ m. ,Wo,~ drlllmg memo.’ on m~ dales mo’lcoF,d
usb’g on moger or Ma lube on.’ lh. slender.’ splà apcai sompllr
LMWaIeumi On.’ Marl, ama Ce,, *1/led. ClossllicOlic,’,, 9/i’m, a,, 180W
cfuu~ caMaO&

_ _ _ _ _  

-- 

- 

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~



DISTANCE IN FEET

O 100 290~~~~ 300 400
I I I I I

90 265 
6-4-65 

- 265

/~~- 85 260 ‘- 8raan Ciayey 5/I? / 8~~Vfl S/lFY C/OY 
-

4IIuv,~m 

~ 
——

I I  
~‘ay, C/0yey Fine Sand

/0 WAiF., hdedlum IC Coarse Send
I$SiFe~ Stadium It Coarse Sand

- 70 245 8 - - 245
- - (IS)- .

U’

- 165 240 :-: - - - 240 u-~Sporta (Kosctim-o) Fm. _— Dark Bmwn,Cfey.y SI/F a/o/lenalrng layers of Gram/IsA
(Terliary) BroI.n GloI,conrnc Fo~sill~erous A/en (?)

I Sn

- ISO 235 57 — — — — 
- - 235 -

• ZiIpflo Fm. 67 Alor/(P) G,eenish-erown. Very G/O&COmWCothary -u

55 230 - 230

Gray-Gr..n, Very Sondy, Clouconilk, Fossiliferous.ISO 225 * Manl(P) w/xawersd layerso/Limeslon.(PJ 225
Mar/I”) w/sca/Fer.d rn/n loyers of L/meatone (P1

14S 220 220

140 215 - - 215

MISSISS PPI STATE HIGHWAY NO. 19 CROSSING
MILE 206.1
E-E

Note
flp benWgs A, ‘ml, s.c/b, 0? pelt. .’ Os she.i, cu, ma Ml,, Sl.te lie,.

bring /095 one’ samples a., sot araileAl. for .samrnohøn, Acoc.am has.. ’ on
infOrmatIon Aim Al/ala Coomly Mine~l RHou~rps Del 99~ by AM,, Gco1egko~ LOWER MISSISSIPPI RIVER
Economic end ThgspspMicol So,va,~l563. Is is beihad mat ‘me lower par? at BIG SLACK RIVER BASINme.. borings C/0s,Mai ’ Os Mar15 and Lrnwslene ma e~luOt)’ Ma mId/cl.
5Sile m.mbir of ma 2S~h. Ponies/c. *scnS.d coo Cloy ~~ele with
SN/Canes SIMS 00.’ SIMzlona. COMPREHENSIVE BASIN STUDY

GEOLOGIC SECTIONS

SCALE AS SHOWN

- U. S. ARMY ENGINEER DISTRICT. VICKSBIJRG ~~
CORPS OF ENGINEERS

VICKSSURG, MISSISSIPPI

FILE NO. 55-14-P

RAIl S-S

- ~~~~~~~~~~ T~~ ~~

‘1. -wetit05~~ ie —~~~~~~~ 
- -

- 

• t ~~
-
~~~~

-
,: 

— 
—



QRPS OF ENGIN EERS

—

~

_- H

ISO ~~~~~ -_ 4 
~
--

~~~~
-- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-_~ -- -i - -

I —

140 — --- - 

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

I I 14

30 
~~~~~~~~~~~~~~~~~~~~~~~~~ 

-
~~~~~~

- -— - -

~~~~~~
-
~~~~

-— -

~~~~~~ ~~~~~~~~~

Hi~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~ 

TI I~H IT±~1II III 1I~i_
-- 

~~~~~~~~~~~~~~~~~~~ 

- -

~~~~ t 
- - -- -

~~~~~

30 
_ 

- 1 ~~~~ 
_ _--

/1

:___
~ L--1~ :~~~~~~~~~~~~~~



—— — - — — —  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~ 
,-t_.~~~_.

___
_
__ 

- - - -

H -

— 

~~~~~~~~~~~~~

- , ~~~~~
- 

I I

~~~~~~~~~~~u 

~~~~~~~ 

_ _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~ ~1~1 \ ~à~ I~i ~H Ii ~J _
- 

LEGE ND

- - f - - I - H - RIGHT 1’OP SANK —

LEFT TOP •ANI(
SOT’I~ M OF CH AN N EL

I — — — HIGOAWATU PROFILE 1951 (FLOOD OF IICOOO)• I ALLUVIUM 
ALLUVIUM TERTIARY CONTACT 

— --- - —— 
~10~ 

- -

TER’~IARY LOWER MISSIS
• - • 

~~~~~~~~~~~~

_

~~~~

_

~~~~~~

- • _  BIG BLACK RI

COMPREHENSIVE

ALLUVIUM AN
- 

_ _  _ _  _ _  _ _  

PROF
- I ~~ IDI3TANc~~ N MN.Es ABOVE MOUTH 0~ ØI G BLACK AIVER- ~ii~~1 icALE AS

I I I I I ~~. S ARMY ENGINEER
__________ ________ I ~~~~~~~~~ ________ - I CORPS OF El

- 55 60 85 70 75 S0 in) 95 00 I VICKSB URG.

- ~~ -

• “5~” ‘ In~~~~~~~~~” 
-- °“‘l/ -- - -in~~~ ’II ”” ~~’WI -- p’m~~~~~ R- ~~~~~~~~~~~~~~~~~~~ 

‘--‘ •~~~ e~~~~~~~~~~~~ ’nr4$ - “: - -‘ — 
-

1 ~~~~~~~~~ - -



______ 
—~~~~ tT T T W ~~~~~~~~~~~’4 ’ ’~~~ -~ -* — __________

I
U~S, ARMY

—~~~~~ _ 
_ _-t - 

1 

~
j

oo

- f , • •~~~~~~~~~~~
—

~~ ~~~~ 170

• I —~~~~~~~ -- A ~fr”’~
- - H— --- -~ ~n, ”~1 I A V~ _ _ _ _• - - ~ - - - • • •-~~-- • • - • • •~~--  - • • — • • L ISO

11I ‘ ~‘ I ‘ • 11° ‘ -

- - 
‘

~~ 
L~~~~_ _  : ‘-‘~fl ,‘r--

~~~
UL’ ;so

- I — — — — — ~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~ 1
J

/~%J~ 
i 

_ _ _  _ _ _  

~

I _ _ _ _ _ _ _ _

LEGEND

- I - - — --— RIGHT TOP SANK so
LEFT TOP SANK

— -  — - — SOT TON OF CHANNEL
— — — HIGIAWATEA PROFILE 1951 (FLOOD OF ~LCO8O)
ALLUVIUM 

~~~~~~~~~~~ I 1~~~~~~~~~~~~ I 5 I I
_Q_. ALLUVIUM TERTIARY CONTACT

ERTIARY LOWER MISSISSIPPI RIVER
- • • - 4—-- - —— — —--— ——— BIG BLACK RIVER BASIN

I MISSISSIPPI

- COMPREHENSIVE BASIN STUDY

ALLUVIUM AND BEDROCK
_____ _____ _____ ______ _____ 

PROFILE
OF 4i~~~~ rAIv14.]jW SCALE Al SHOWN ~~~~~~~~~

I I U. 5, ARMY ENGINEER DISTRICT . VICKSB URG -- ‘ .~~~
-

L J ________ ________ _______ CORPS OF ENGINEERS - -73 I’J - I VICKSBURG. MISSISSIPPI 
- - ~~ -‘~~i~- 

-

FILE NO 11-144 
- 

~~~~~~- .  
- -

~~~

- - 

- - 
- -
_ _ _  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~

_ _ _ _



~~~~~~~~~~~ - - - , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
CORPS OF ENGINE ERS

_ TI__ 
- T1

~ T ___ III _I ~~~ I
- _ _  ~~~~~~~~~~~ -

_ _ _ _ _  _ _ _  - -  ~~— - - -

30( I — ~~~~~• -- — — 4  — —-— ______ — —

~~~~~ --— — -— — - - — -

- --* -- I -- -

28C — — -~ ——---—-— I —+----— __ __~ _ _ _
~~~~~~~~~~~~~~~~

_ _

I I S.’ it

27~ 
— 

~~
— 

~~ 
—--—

~
-
~~~

---- - - - - — ----—-— -
~~

-- --

_ _ _ _  _ _ _  _ _ _ _ _  ~•~~~~ - L—----- - __--

250— - - — -—— —  - -
~~~~~~~~~~ — J ——-—~ -- — —i— - _- -

—
- ?

?40 -~ - _ _ _ _ _ _  ___— —
~~~~~ -____  —- 

~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ _ _ _ _ _ _

c :: ~ C 1
U k— — ~~~~~~~~~~ II ii

I’ 

I60
~~~~~~

>
~~
4tt l \ t~~ 

I j 
~~r\~ 

1 1
~~~

I
~~
4 

~ ~ LI 11- 
- I -

I?0~~~ ‘ 1  k ,4’
~~

’-
~~ 

- — - - -

I€0
~ 

~~ ‘~~~~ •I~~~~~~ i I

Y I

j — I •~~~~~~~ L
I~ O 135 _ -~~~~~

( I4~ ISO ISS ISO 165 170 175 ISO 85

_ _  _ _   _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _- - - 
~~

—--- 
~. 

- 

-

-

— W ~~~~~~~~~ ~~~- ~~~~~~~ ~~‘1~~~ -~.--- r .  _ ,
~J ~~~~~~~~~~ 

—._ ~~* U~~

r 4 ~~ I



- - --  • . . _  W , ___ _ _
~~~ • o_ . Ii -~~ - . ~~~~~~ .~~~

T~ II 
I 

~~J±J~~IT±IT TI
- • I

- 4 -—

~~~~~~~~~~ 
— 

~~~~~~~~~~~~~~~~ 
— —— - 

~~~~~~~~~~~~~~
—— 

~~~~~~~~~~
— -  -

~~~~ 
- — - — - -  - -

~~~~~

- 4 ~~L~~~~- 1 - ~ -— — --

~~~~~~
- - - —

~~~~
- -—- —

~~~~
- - - - — -  —--•

~~~~ 
-
~~~

I - I
- 

- 
I ~~ I~~~ 

-
~

- ~~~~~~~ ~~~~~~. I ~~~~~
-

I 

~~~~~~~I ~j l5~~~

• t - - - - —— i — -  ——  
~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-
~~~~

—
~~~~~

- -

I I

I I
- - - ~~~~~~~~~~~~ ~~~~~~~~~ 

_
~ .~~~~~~~~~ ~~~~~~~~ — - -  -

- I

- 

H- 
-. Et-

~~~~L-~
-

~~~~~ _ _ _- -~ ~—----- -Hf-- - -t-
~
----- -

~
-- -  - H  —

H- +—-
~ 

-+-—i:: 
~~~

-- : - F 4
~~~~~~

TI
~

- - - -  

‘ - 

-

H IT 
-

I 

I 
LEGEND

- - - - —~~ ~~~~~~~~~~~~~~~~~~ -— - — ———______ -_—- - ~~GHT TOP BANK
I —---——- L EF T TOP BANK

BOTTOM OF CHANNEL
I — — — HIG HWATER PROFILE 1951 I

- • - - I - 
ALLUVIUM

ALLUVIUM TERTIARY CONTACT
TERTIARY

I I 

- 

- 

_ 

JJ III T1TIH~~ TT+~~
I I 

DISTANCE IN MILES AROVE MOUTH OF BIG BLACK RIVER-I952 1 I

~~~~~~~~~ -~~~~~~~~~ ~~~~~~~~~~ I I
iS IsO 155 90 19S 200 205 210 215 220 225 230 235

__-  

- 

I ~~~

_ _  ___ _ _ _ _



U S~ ARMY

- 
i- -MISS H/El/WAr SAS S

L/T TLE SLACK RIVER
- I (L/PO.QA MIS$

- • • - - • - - _ _ _ _ _  _ _ _ _ _ _  370

-- • — -- • • -, -• • - • • - -  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

~~~~~~
-
~~~
--- •

~~ 
100

• I~~~~~~ / / / 1  
_ _

- • • • • • •~~~ - - . •~~~~~~~~~~~ • • • • ~~~~~~~ - ~ _ _ _ _  -‘ _ _ _ _  350

- I / ‘1’ ,-ii~-~- — - - -- --
~
----H

~
-— — -L- - -F-— • L_~~~

_ 
/

~~~~~~T~~~~~
/ 

340

~~~~~ 
-L- 1~

__
~
_ 

-~~ L _ 
____  - ~~~~-- -- -- 330

h ~~~~~~ 

~~ ——_
I 

~~~~~~ ~~~ 320

• _ -~~~ A~~
— — - • • • - • • •~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ —~~~~~~~ 310

L~~ _ - • /II -‘I.J - I

- - - - 

~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ 
•
~ ~~~~~~~~~~~~~~~~ 

—~~~~~~~~~~~ 
_ _ _  300

-__ —_ _  _ _ _  _ _ _  _ _ _  ___ ‘9O

~~

~~1 +  
::i

- • • 

II±IITI~ t
L
II t~~~~~~:

• • • • • • • 4- • • • • • • • • ~~~~~~~~~~~~~~~~~~ • _ • __  —4----— ~~~~~~~~~~~ 240 

t~~ 
ITII• H TIIII•I IIIE•IT — ____

- •~~~~~~~~~~~~~~~~~~~~ •~~~~~ • - - - - - • -~~~ -~~~~~~~~~~~~~~ -~~ ~-- -- - _  - ~~~~~ - - -- - - —---—- _ _ _

~~

IO

LEGEND

- • • • . RIGHT TO P BANK _— —--- _- _—I-- - - - _ ---- ---—— --L----—-—-- —-—_--—---—
~
--— -w

L EFT TOP BANK I I
— - — - — DOT TOM OF CHANNEL I 250 255 260 265 270
— — —  HIGHWATE R PROFILE 1951 (FLOOD OF I~CODD)

- I ALLUVIUM
I _Ø_ ALLUVIUM TERTIARY CONTACT LOWER MISSISSIPPI RIVER

I 
TERTIARY BIG BLACK RIVER BASIN

MISSI SS IPPI

- - COMPREHENSIVE BASIN STUDY

• 

• 

ALLUVIUM AND BEDROCK
if • - —- PROFILE H

I SCALE AS SHOWN

• • _________ ______________ - U• S ARMY ENGINEER DISTRICT. VICKSBURG -

BLA CK RIV ER - I~~~_j CORPS OF ENGINEERS
VICKSBURG. MISSISSIPPI

— • • — — • — I FlU NO. 11-144 a -
220 225 230 235 240 245 - J

-~~~~~~~~~~ 
_ _  

_ _ _ _ _  - 

RAIl S-i

-.
~~
,.,.. ~~~~~~ -. 

-

~ ~II*I4~
n
~ 

-o~ p or  -°- ‘—- — -n ---—- — — ~~~~~‘

rs:~~~~~~ 
in
—I 

— 

r
4/

__~~ i — 
~~~~~~ -



-9- --

CO~~P$ OV ENGINUfiB

UNIFIED SOIL CLASSIFICATION
NAJOK 01513101 TYPE TYPICAL 51,05

so;  ~~~ GW GRAVEL.WSII G,1114 ~ svsI-Ssod SKs$00e1 hills or no fins. 
--

A 

~- ~~~~ GP .s G (L.PusvIy G ’s*v~~~-san1 oi111er1s Sm, e r i e  lois,

I ~~~~~~~~ GM SILTY GRAVEL . g,,vSI - $004 -$dl sil150sS

~~~~~ GC CLAYEY GA*(L ySvsl-$SKd - Clsp s.tsw.s 
- —  -- - -  -

5 9 ~~ SW 5*000, WIll- Gisdid, y00SRP SSKd$
,, 1~ 

~~~~ 
$~ S*000,Psoilp- Gv.dod,gversl$y sands 

1
~~~~~~~~~~~ S SM SILT Y SAND sond - silI oiu *tsrss

II III! ~~~ SC CLAY EY 5*110. so’s-dsp .5151,5

~ as~ ~ SILT S ver y fin. sand, silty or CI.psp fins sand or cloysy sill isil. Sl~ Iit ploshc.I y

~ ~! 
I..’ . CL LEAN CLAY 1 SOildy CIsy~ Sil ly c’mv. . ~~~ to oV 4ShdItP

r ~~ 
~
__—

~ 

ORGANIC SILTS s.d 01500 C silty ClipS of 101 pl010iC ty 
— -

-~ ossso MM SILT, fins t,ndy or silty soil .iNI lIi,Ii plostic.ly 
-

- 
I CL*~ ! FAT CLAY, inor,snic cloy of 15511 plost.c. ty —________________________

>‘°‘ OH ORGANIC CLAYS of nisdiulil to 15511 plistiedy o55.n.c silts
.o*...~ osss.c ion s Pt PEAT~ and oilier fl.qlil y Or onie 50.1

.000 Wd w000
ie 5*0051

___________ ________________________________________ j

NOTE- Soils p0101s. iii, clioroctso.stses 0* 1.0 ,roups irs d.si nstod by c.nibNis$.ons if ,rs, SpIUSSIS
A cslwsa sil l b. us’s b.f9an1 mcdiftc.$.~n ys*.N LiusFis: SO GO, *135, 38$, ION)

DESCRIPTIVE SYMBOLS
I COLOR CONSISTENCY I MODIFICAtIONS MOOVICATIONS
I COLOK si~j~~ FOR COHESIVE SOILS NOOwiGITIO$l Is’so~ KOOWIC*Tl0K rWI
ftss GCII$I$TCNC~ 

CC~E$O ~ is Ls .i10. FT FION 
~~~~~ 

Tniss $s.Ip WI SKlss Sill

~~~~~~~~~ 
T ussco.scisio COIPKEIO.Qa TEST 

• ‘ 01e. 11.15 Ills
ItO K vEer 50,, < iSO .3. [an. ... — ~ ‘l’s
u_ac. tOO-San 3. 

______ 
C D 1 5  D

OKAY I’ KIPIUN 500 - lOGO N [
~~~~~~

s.* ~~ io ~ p 10
Lies? i s v  — 

10. STIf F lOGO - 5000 il iesll. ’s
000K SlaY 00. VERY STIFF S000- 4000 .15 L I  “sess” L~L ________ —
51011 

-— ~ 5000 > 4000 ii WI.. •‘s~~an. [ .o __________ —
1*1! SR~~ I 0. S__ l’~~~~~ w. I
0*1151051 1S -~~ 

— 
~~~T~~~~~ T I50lI I’ss.s.i. r ~1511500 -lIlY I -J-4-- L-- L LJ.~~~~~~ 

o r s o s .snw
N*Yl$M - IK051 -~~~~—  I : ~“ _-

~~ 01.15 51 Is’s, cs 
- -• —11(5115-SlAY 40 - - -  - -~ - -s- - -I ~ -r - - - SIll 511.1.51 I~~~~ ~~~ __________ —

SKaYlill - UKUN evil u • - I I ~~~~11SKw Ierss, $5 
__________ —

SKIES 15 ~ ‘ I ~~ P -  $ 
_________

u_Il ~~~ ~so -- ,--4--~•4- • L ~4P”~~ - -  SnilNi ______

u_l*- UK(EN I IIN —
IWIlTI - ~~~~~ ~~~~~~~ - 

________ _______ —
In ~!!!TLEO SKI ~~~, _________ — — —

SKOCUII _iA_ o 50 .o so so _____________ !L. ____________ —

L. S — 510515 500? C.~~~~ C. _____________ —PLA STICITY ~NANT in. — s. —
PSI 11.541110051 SI 555 — 5111150 1541$ __________________ !~ . _________________ —

I

~

-— _ _  - - ‘ v- - _ _  - -- 
- 

I 
- 

-

~ ,—*,0’ -‘l’i1055 ~ YvYIi~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-I~~~~~~~~~~ -or — V

-— _ _ _ _ _ _ _ _  

t
~~ Mlr~~

/., t-~~~~



I

US. A~~~Y

NOTES- _________—

FIGURES TO LEFT OF BORING UNDER COLUMN W O R ~~~~
K a.. osl~~ 11 —SI.’ 5.55.500 5 1100.51 0.y

IS 5115 *45115154 45551.1 0 liii 5 I805
- FIGURES TO LEFT OF BORING UNDER COLUMNS LL ANO PL’

- - • • - a,i land .14 .4.5*., I..5I5 ,sio5th..sl ~
• SYMBOLS TO LEFT OF BORING 

- __________

• • - I .‘O*d - .1151 5101115 ISIS 0011014

• — — _ -  — - ~~— _ _— (~) 01511$ . 115.1151. St CISSSI4II ’s. 1151”

- • — (
~) 010*5, I.SSI4. SI S*i00lu•54 - 4,1.514 4 1511 5145., 1.11’’

.~ ..ll. IS plss~~~~ 
04.IIS 115504. SI ss’sl05W .544.54 Ins .51 ss~~~s’.s. 151 

—- 
0150151 11111101 SI — 5*1LI- 1011n11 * __._ . 1551”

® 
01111$ 1,SIISS SI .s.pt. ssllss’ld IS S55YWL 1.51 114 11111

- -  -   • SI 1Pm 51.11 I5.,v 51.55 SI 55.. 1511$”

— PS 0115*51 illS .1*11 • 
FIGURES TO RIGHT OF BONING

______ - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 15115 

-- -
II ps’s.lhl ~., .1 0.4155 15511 -, 5.58. 551 $551 41l.,.15W ..~h S
.1.114551 051 ‘5155 511.111 1~~~e~0 5 .0 0 1  III 5 140 1 41.55 ~55s’ I

115 30 5’sl I
55111 *45.110.4 l’s S slid 4. 45,555, lSS10ISIp ps.11SS54u.l~ • ls’lin115 I
p51 551554 Si .,I.Sl. ,11l4 .5.555
WIll 1545.1.1.4 5.15 5 45*54 55. 4551115 IlSiloisIp pI4.IlSIIll ~ ~ 4.1.141.1 1
PSI 155.54 SI 111.45 ‘15151154 IllS 151110554 5.5554 554 1555

• TIll D~ “is SI S lii i 5 ill 515’ 4.51.151 *5555505 SI 005* 0% SI 55 54
IS lois., 55110% 151100 IllS. 510
15155111$ SI $5555 flit S 5,1 515.15515 $11 55551100 5 nil VI 41,0 L~~~~~ .551SI
0lI~ .. .l ISISS $551511 4.15. 55045 *5 5Sn15 5515, III *S5.,0

.0 syi’sslS

_____________ ______________ 
GEN ~~~~~AL NOTES

MODIFICATIONS MODIFICATIONS WIl lI s 511545 10 ~~~~JJ_. SI 15S 5555 1114.1410 51 *0.015511115 5500155
11000 CaTION J$v15S. NOOIPICATION P11 

~~I 55 5 5 .~~~uØ55 orl,55 IS,5151 5111 4.154555 5jUtiliu,151lS SI 151 .0 -
1.- 1* 0055 5511 ISIS.,. 1.151 *0 SI us .l ~~~ Is .51145154 *4, 5 9-..I, orisls. s sIl l .5*

— 

— j 
~~~~~~~~~~~ ~~~~~ IS 555*4.54 1$ *1*01115 .015 0117 1455 *1551.115 SI *055 4 SI O. 5555.581

— N KIll ./ 5.~~~~- sISr lisvsilssI ~~ I. Iu. ss isp ~~~ss riss0. WluNs -
C Is’s 0 ‘s~~~ *5 5458 5555555 0 1111 00*15 IStsoi 11155 S5.e~~5 05Ilss *11511

— — ,j 511154 .5115. 4550 ‘S 55145555 15* 155. 555 15I511d ~ 55.505 p1150 0500005 is

1551115 —;i— - - — — .51541514 SI ItO 115.5005 W .iWI ItO .1l5511 11155 51 *SSe ss.I~~s.

p555 ls~~~~ •~ 
01S.SN5SY 11 l*5s~~ SKIS 15 551555 55ss lsssI oi dnIls ,~ 5 5 d  .n.sI

— —4--—--- - - — — 5555.155151 5,4 . _ .__J_ 455151 5,1115 *115 051,14 15111uS$ SI 55 S0~~~ .5505
—4— -—-— - • • • • — — — .515. 5*1155155 1010 .11111.514 s.s.II., ~~ loss, 51

_ fr—l~~ $dS~
1511 *155555*5 L~~
~~~~~54SS. ~

~~~~~~
. 

~~~~~~~~~ •~ 
• -

II 01.15 1.1111 $11 I
0155SI 1555.5 

• • -

udy $
l.SII p S 

_______________________________________________________________________

—- r~- - -  

— ~~OWtR MISSISSIPPI RIVER
_____________ — BIG BLACK NIVER BASIN

IS -— _____________ 

MISSISSIPPI

- - • — - — — • — COMPREHENSIVE BASIN STUDY 
- -~~~~~~~_ _

SOIL BORING LEGEND
SCALE AS SHOWN

U. S. ARMY ENGINEER DISTRICT . VICKSBURG
CORPS OF ENGINEERS

VICKSOURO. MISSISSIPPI
FlU NO. fl-14-9 - 

-

PlATE S-I
-‘a

.•
-- • _.• - - _ -- •_ _ i~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 

-
- —--- — — —  

_____

V~ Si*l~55 ‘v’~ ‘-1~-$~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~ -s 5 ~i ~

— 
-I ~

_ _  
__ r



- - • • ~~--- .-.1*W. ~t!~~~~M*~V - - - - - 
I

CORPS O~ ENGINEERS

CLASSIFICATION AND DESCRIPTIOM OF ROCKS

GROUP SYMBOL CLASSI~~~~~~~TK)N 
GROUP J SYMBOL CLAS~~~~~~~~~ TION KEY TO PHYSICAL OPERT1ES

c~f0
OQ

O 

- 
lcd ~~~~~ sss’.s s.as.us*.~ ~ ...~.

• - - - .:1 4/ 1 •9J~i- • 0• ue1~ — bIdled

(p 
- :~ 

$0141 
S o4.usd

— - 
/ j  7 tIlgIlIntIll

,

~~~ - - 4
• GSIYW4CII( • - QU4RT2II( ~~ I Cs_p

- 
— 4_~~~ 

~ - $1.4,

-
— 

- - 
~

- - - • — — 
IS. Calcao.o,, 15151
II $Ac.ss,

SILTSTOISC .
~ <>~~ 

MAA&E

—  

II 55o8~ ,ni~~~
-, - -  -~ 

IS C lb5554.u.,

- -- ~~ 

S~~PSTDI~~*0 I? =
- 

~~ ~~~~~~ 
544,115 *4 D14u15 — It v.,y ,oit ., ~~~~

CON50CTØI $1sIU 
- 

S&AT(
— - - --I ~~ K ~�~\ 2~X~ • 

sill IsIS. ~~i.o8 Is
II ’S—

____________ 21- H504—ONuO* 110055$I

- C(MI NT(D SantE • fl Vsuy 115.4 Casnsl Is 1C

L 
,

~— • — 
- -

— —~ _ — — — — 
24 Csl4.54

COAl. - T~~~~. — 21 ~~,,.

—_ L__ _~~~~J• I I - - • - - - — • - - ----- - • - -• - -~~~~~~~~ 
n_ s~~~

I I  
al Cosow

-j- LIMESTONE • 
-

~ I I 
-~ ~~I5*’S Usl0.~ : ~~.,

- 1 00(00111 ______________________________ 
c N5~~ I55. P.115.1, . 115s..d

j  / ,1~ 
II. F.5c5.s,. 5*5111, IPICId

Z ~~~~~~~~ 
I ’ / / 

‘*5Isd A

144 I I ~~~ 0451.1 iON MMLI - 1i~~~ L o~.ni~t • 
~~ Flu.Osd

- • 
— ~~

+ + 0101111 37 K~IAy 055550
* i.1 11ld

J~1 i, 015510 
— 5004 05 55*41

- 
II.

— 42 P58551
4~ Cos54
45 Clans ’.

U) 

~~ ~~~~~~~~~~~~~~~~ 

- S*4uq PIlpu54 N N8,-.5014

~~ ~~i—~~~~ Ms0(SITI 
N

~~~~~~~~~ • — —  - — 42

~ 
H: N ~pm, ,s’s~.. ~s.’55e

- + - 
SMALl 511 

55 SlIM, ‘IsKI~ 0’ 14O~,,’e

C • - ________

-
~~~~~~~~

-: 100(0151510

~

—---- - .

L H

—- .~~ ~~~~~ oss.455~an5*rwp~- - ~~ ~~~~~~~~~~~~~~~~~~~~~~ ‘00 55..II1I. %~~t

I



- qir!.I,,5 ,,,. ,., ,_ __,___,_ ____. _

U- S A~~~’I’

OF ROCKS

KEY TO PHYSICAL PROPERTiES OF ROCKS

NOTE
— I M op’.

7 II,, to 5541150 554511 55115 1511 5555515 MO PUI01IEAT55 OP
3 +1054 11~~~~~ C$s_!I~~~ AT SHEIK ~~~NCT15 (001110111
S ~ 55_554454 1451 PCI THEM ~~~~~ TW1 *15101. It~~ AU (001.

S 50*554 ~~~~1OS DI41MO11511111 CI lIE A M S M M O

11 ~~~ . 
OP lid 1105 MO MII~~~ T55 *4 P OIDOUIISMOD,

P,apnsnlal WI ~~~~fl0IIK MOL NOT 55 1005114011
MO1~~~.IY 015155 TIE R~~~~~ CI DI~~~~ 4 01 1511 OAIITSMT-

~iclIu0Is1 I 05,51 MOIjllD -5IATII 111151151055 51IONS DII 501110 1001
S 3515* 5055(55781 0505*10-157(1 Sult~~tS 150011171110
II CIICIII55 IhIty l 25 THE DATES 5150155 *551501 01 15715 SI~~~~~
I I  5.11.5554 DATA ON DINTAIN 505*503 I01J($ 111*7 NO 0505*550—
12 Sa.dp 541K DATa IS *1555(1511. 55*5 DOES NOT NECES$*5tY
13 

MIMI TIllS 0501110 15111 551. NOT 51 ENDIUNTENED
AT THE LOCATIONS ON WITHIN THE HENTICAL lEACHES

PIsttc *155I 01 THESE 50551505

II +,5l*iI,*a
I? Fs.,l~.,s’

04511 — II Ysly 000 0I 0550*0
15 II 3.55-0* IS 111054114 *4

* M54~ .505 115.4-Cal 55 005454 SIllIp
.41. 51St 05055 II .101555 .45. — ~~~$ PSESSUNE TEST 1(55*1.71
l.i ~~~,ll.l I SHON8 *S5GM.S .f lSIN 11T 7OPSl

25. H55— DAIssA 15.10510*’ .41, 11515
23 VIly 55d-Ca.l11 Is $01510054 slit loIS
23 P.sol, ClillIlIld
25 Cs’isil05 _,,~~~~_ GPOUHO-WATE! SURf ICE AND 0111 OSSEPAID

— 

~~~~ [-::I:::: ] 
CONE LOSS ON HO SAMPLE

* 081115

~~~o.,s. 111115*551 ON ON1(UISG
— 25 5.d0.,s I 1555 OPMOTIOII AT A SPECifIC (((P57105

I SA*0*55514 - ,

* 110511. I~~~~I4 S
IL F05~~ dUlly 1551114

1555154 1 fro~uussd. I I Cli,us,.Ssd SI 

~~~

.. SP(QIL PEATUKI VERTICALLY DISTSISUTED
SE
24 ~~~~~~- .

(SAMPLES

111514 — 55
37 S~~~5p 555511114
* 510 55511155

051(1. 15111 LOSt

— 

15 Vi*4~~~~~I54I 

70

42 Pus ’  
OPERATIOISS

43 C_
14 C55101m

55 — N *0-5.55.5
N S.s*ots

55 — 47 54l—tIs55
55 311 IllsI~ 1111511551
N 3514,, .su41lp 15*141100

LOWER MISSISSIPPI RIVER
BIG BLACK RIVER BASIN

MISSISSIPPI

COMPREHENSIVE BASIN STUDY - -

ROCK BORING LEGEND
SCALE AS SHOWN

U. S. ARMY ENGINEER DISTRICT. VICKSBURG
CORPS OF ENGINEERS

VICKSDURG. MISSISSIPPI

FILE NO~ 11-14-9

PlATE S-I 
•~~~

— -

_____ — _____ - - -—___________ - — 

-

- -  -
~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 

‘- - 
I 

~~~~~ _ _

- ff i IftI ~~~~~~ -~“~‘~

41 ~~~~



- I~~~~~~. a - a - - -

A?PAC}U€NT NO. 1

-
L

BIG BLACK RIVER BASIN , MISSISSIPPI

INFORMATION CALLED FOR BY
SENATE RESOLUTION i~8, 85TH CONGRESS

ADOPTED 28 JANUARY 1958

1,L

. 1

~~~

- ~ - --  --

~~~~~~~~~ 

-— --

~~~~~~~~~~~

--

______________________________________________ VI, - ~ I~’ ~~~~~~~ -



BIG BLACK RIVER BASIN, MISSISSIPPI
INFORMATION CALLED FOR BY

SENATE RFZOLtYPION 148, 85Th CONGRESS
AIX)PTED 28 JANUARY 1958

1. The resul t of the Corps of Engineers 1 investigation for the Big
Black River Ba sin Comprehensive study shows that there is a flooding
problem along the main stem of the Big Black River and an unsatisfied
need for water-oriented recreation and fish and wildlife.

2. Project evaluation shows that it is not economically feasible at
the present time to provide flood protection in the basin by channel
improvement, levees , main stem or tributary reservoirs, or any combi-
nation of these. Construction of single-purpose recreational reser-
voirs or Inclusion of recreation in a mu1tI~ urpose reservoir is
presently economically feasible. h owever, Federal participation in
recreation projects is limited by law , and does not permi t the con-
struction of single-purpose recreation projects by Federal agencies.
In addition, major reservoirs would inundate productive farmland and
are opposed by local interests.

3. It is therefore recommended that no additional work be undertaken
by the Corps of Engineers ~n the Big Black River Basin at this time .

L The plans selected for det~i1ed study and presented in the report
are : (1) Edwards main stem reservoir; (2) tributary reservoirs ; (3)
main stem channel improvement--3-year frequency; ( 4 )  main stem channel
Improvement--i-year frequency ; (5) Goodman loop levee ; and (6) Apookta
loop levee . In developing plans for study, consideration was given to
ali. possible alternatives which were engineeringly feasible .

5. In addition to the main stem reservoir presented in the report ,
reservoirs near West , Mississippi , and in the vicinity of Durant ,
Mississippi , were investigated and were rejected in the early stages
of the study because of high project cost, extensive transportation
disruption, and excessive cost involved In the relocation of major
highways, railroads, and county road systems, cost and impact of
relocating urban areas , and limited benefits that would be realized
f rom the alternatives.

6. In an effort to develop a channel improvement plan on the main
stem of the Big Black River , fi ve channel capacities were initially

t considered . These ranged from an enlargement of the existing channel
to a capacity sufficient to contain the 3-year (May-October) frequency
flows within bank s to clearing and sna gging the existing channel.
Preliminary InvestIgations indicated that none of the five plans
considered would be economically just ified . The two plans which
would be the most ef fective in providing flood control and had the best
benefit-to-cost ratio in the preliminary evaluation were selected for
detailed study.
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1. An investigation was made of the bottom lands along the Big Black
RIver to loca .e areas which might be protected by levees. Seventeen
sites were fojrid at which construction of loop levees tieing to the
hills would protect areas ranging in size from 1,000 to 2 ,000 acres.
At fifteen of these sites the areas required to Impound. interior runoff
during high stages on the Big Black River would include a large
percentage of the area behind the levees . Expensive pumping plants
would be necessary to reduce this required sump area . For these reasons,
these fifteen sites were elimInated from further consideration . Two of
the sites , one near the mouth of Apoolcta Creek and the other near
Goodman , Mississippi, appeared to have suitable sump areas and were
analyzed in detail.

8. Cost allocations for the multipurpose reservoirs studied in the
report were computed by the separable costs--remaining benefits method .
Use of the “Alternative Justifiable Expenditure Methodt’ of the “Use of
FacilIties Method” of cost allocation will not materially change the
results of the economic analysis in the report. Use of either of these
methods would Increase the cost allocated to flood control in the
multipurpose reservoirs, thus lowering the incremental benefit-to-cost
ratio of flood control by one-to three-tenths.

9. The reservoir projects studied in the report were evaluated with
a 100-year life and the channel improvement and levee projects were
eva luated with a 50-year life . Use of a 50—year life for the amorti-
zation of cost and calculation of benefits on the reservoir projects
would lower the benefit-to-cost ratio approximately three-tenths on
the main stem reservoir and six-tenths on the tributary reservoirs. - 

-

Use of ~i 100-year life for the channel improvement and levee projects
would rai5e the benefit-to-cost ratios approximately one-tenth .

10. Because of the findings here stated , application of the alternative
s tandards  given in Senate Resolution 148 does not provide a basis for
fIndings substantially different from those in the report nor a basis
fir departure from report recommendations .
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